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OVER: Before the turn of the century 
is patent scarifier was the last word in 
jhway construction equipment. It was 
wed and driven by a steam traction engine, 
th the aid of a massive chain drive. Asharp 
ntrast will be found at the $100 million 
INEXPO ‘75 show to be held February 
14, 1975, at Chicago's International Am- 
iitheater and McCormick Place. Spon- 

red by the Construction Industry Manu- 
sturers Association, the show is expected 
attract 125,000 visitors, including about 
‘000 from overseas. CONEXPO is staged 
ery 6 years and is the highest density 

ide show (that is, it draws the greatest 
mber of people who stay for the longest 
riod of time) in the world. 
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OMMENTARY 


As a consequence of the reorganization of the National Research Council, 
the Division of Engineering has been dissolved and the Transportation 
Research Board has been transferred to the new Commission on Socio- 
technical Systems. As suggested by its name, the commission will con- 
cern itself with systems such as transportation, building, communica- 
tions, community facilities, and the like. To help in its assessment of 
the existing units that it has inherited, the commission is attempting to 
determine the long-range objectives of each unit and to this end has 
asked for a brief description of what the Transportation Research Board 
would like to do if there were no restraints of funds or time. 

Our response to the commission is reproduced here in the hope that 
readers of Transportation Research News will send along their ideas as to 
how TRB might be more effective in the future. The following para- 
graphs are from our letter to the commission. 


| believe such objectives would be stated by our Executive Committee 
and by our present and likely future sponsors as a continuation and 
possible expansion of our present objectives. These can be paraphrased 
from our existing purpose and scope: 


To advance knowledge concerning the nature and performance of transporta- 
tion systems through the simulation of research and dissemination of informa- 
tion derived therefrom, and to give attention to all factors pertinent to the 
understanding, devising, and functioning of transportation systems and their 
interrelationships with other aspects of society. 


Within the broad context any subject dealing with transportation and its 
interaction with society can be addressed. With our recent name change 
from the Highway Research Board to the Transportation Research Board, 
we are as you know already reaching out to seek means to fulfill our 
broadened scope, primarily drawing in air, rail, barge line, and pipeline 
specialists, and to address their problems as they are part of the overall 
transportation system. In this respect, however, | see two restraints: 


1. Not all transportation-societal problems are appropriate for N RC con- 


sideration; and . . 
2. Some appropriate problem areas in the transportation field are being 
well considered by other governmental or nongovernmental agencies, 


and duplication would serve no one well. 


There are, of course, scores of areas in which our committees would 
like to have resources with which to broaden and extend our activities. 
Similarly, we have identified specific problems that we feel would re- 
spond to research in the 10-year time frame provided that an additional 
$100 million could be made available now and provided that the institu 
tions to do such work could be expanded or developed. Solutions are 
desperately needed today to problems related to the maintenance and 
upgrading of existing transportation systems, the use of energy and im- 
pacts on the environment, and the public good as to urban form and lan 
use and as to the allocation of natural resources. | would guess that 
roughly half of the research could be classified as physical and the other 
half as socioeconomic. 

Perhaps the most general problem—whose solution, although seeming 
impossible within a decade, is one in which we would like to have re- 
sources for meaningful participation—is the formation of a national 
transportation policy that includes policy for the nation and for regions 
and subregions within the nation. Such a policy can be formulated only 
through the construction of and careful consideration of the output fro 
a massive model of the overall system of transportation of people and 
goods. The model must include consideration of the interaction of tran 
portation with social and economic needs. Although such models have 
been attempted with some success, they cannot yet be effective because 
of an abysmal lack of data. We simply do not know where people are 
traveling and why, nor do we know what goods are being shipped and 
where, by what mode, at what cost, and during what time. Do not be 
misled by those who claim that we do have this information (they 
usually cite the 1 percent railroad waybill sample). We do not. 

An excellent study by the Office of the Secretary of the U.S. Depart 
ment of Transportation released in May 1969 pointed to the need for 
these kinds of data and estimated that to collect them within 5 years 
would cost $36 million and to maintain them would cost $6.5 million 
per year (in 1969 dollars). The point is that we cannot evolve a rational 
transportation policy for the future in the absence of knowledge as to 
who and what is going where and why on the present system, nor can w 
apply the kinds of benefit-cost analyses that would be necessary to test 
possible trade-offs in support for one system or mode over another. 

One of the many highly valuable products of a systematic transporta 
tion policy (based on rational models working with factual data) would 
be complete information (social, economic, convenience, impact) on 
alternative systems for urban people and goods movement. Rational 
choices could be made among available alternatives such as improved 
highways, dedicated bus lanes or streets, rail transit, and new technolog 
and among alternative strategies such as staggered work hours, rearrangé 
ment of urban patterns, congestion pricing, and the like. Such decision 
are now influenced more by emotion and special-interest politics than. 
by reason. 

One would be starry-eyed to believe that any policy or any models 
however well-conceived would have universal acceptance, but we believ 
that this is the way the nation must go and TRB believes it could have 


an effective role but one that can hardly be touched within our present 
resources. 


—W.N. Carey, Jr. 
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he Maine Facility 


Instrumented 2-lane highway generates 
Ontinuous information on driver behavior 


o the casual motorist driving between Canaan and New- 
ort in rural Maine, the 15-mile stretch of US-2 seems 
jike just another picturesque New England 2-lane high- 
way, Complete with the usual bridges, intersections, 
curves, grades, and railroad crossing. 

But beneath the surface is a complex instrumentation 
system, Connected to a computer that is recording in- 
Formation on driver problems in discrimination, judg- 
ment, and vehicle control. There are 37 portable vehicle- 
detection stations; 406 sets, or nodes, of vehicle-sensing 
/00ps installed beneath the pavement of the main road, 
side roads, and driveways; and 5 in-vehicle receiver-display 
assemblies. Fifteen miles of communication and power 
cables connect the instruments to a 32K Raytheon 706 
Somputer with a teletype, paper-tape reader, and 
Magnetic-tape reader. 

The Federal Highway Administration, the Transporta- 
tion Systems Center of the U.S. Department of Trans- 
Dortation, and the Maine Department of Transportation 
are among the groups participating in the management of 
this system called the Maine Facility. 

Public Roads magazine says that rural-road mileage, 
“epresenting approximately 22 percent of all road mileage, 
carries 32 percent of all traffic. This traffic is involved in : 
accidents that account for 48 percent of all traffic fatali- aa j 
ties, a disproportionate share. On at least 163,000 miles a 
of rural 2-lane highways more than 2,000 vehicles travel 
sach day. a — 

The Maine Facility was created to better define 2-lane so aca, 
‘ural highway problems and to evaluate possible solutions 
xy static and dynamic control devices to a basic problem: 
10w to improve roadway level of service as reflected by 


1 The town of Palmyra is one of the 
sites to be used in a study of methods 
to improve speed zone compliance. 


2 This intersection on the Maine 
Facility at US-2 and Me-152 will be 
equipped with flashing lights to de- 
termine their effect on traffic, cur- 
rently hampered by inadequate sight 
distance. 


duced travel times, fewer traffic interruptions, addi- 

nal freedom to maneuver, increased safety, lower oper- 
ing costs, and improved driving comfort and conve- 
ence—all without incurring the large expenditures 

ded for major reconstruction and upgrading to divided 
ghways. 

Research in this area has been hampered in the past 
Cause instrumentation was not readily available to fol- 
w or track vehicle movements over long sections of 
ghway. In addition, a system was needed whereby the 
iver’s reaction to possible remedial aids could be re- 
rded. Solutions to some problems appear to require 
ariable messages in the form of either roadside or in- 
thicle displays, which necessitate the use of computer 
bh roadside communication techniques. 

Equipment at the Maine Facility can monitor traffic 
ta in a very precise manner, communicate with drivers 
er considerable distances, and evaluate the effective- 
ss of alternative traffic control remedial aids. The data 
Dquisition system detects vehicles, tracks their positions, 
d stores the traffic data on magnetic tape for subse- 
uent off-line reduction and evaluation. The system also 
rovides for the transmission of messages to motorists as 
ney travel the instrumented section of highway. The 
1essages can be displayed on the dash panel of specially 
istrumented vehicles or at the roadside on variable- 
essage signs. 

The sensing loops are installed in sets of 4 (called a 
de) and are configured to permit the determination of 
hicle location and direction. Nodes are spaced uni- 
rmly 200 feet apart on the main road. Side roads with 
flow of 3 vehicles or fewer are not instrumented, but 
Jusier side roads have a node placed approximately 150 
eet from the centerline of the main road. Other occa- 
sonal high-flow entries and exits, such as driveways, are 
instrumented with a 2-sensor node. 

Messages may be transmitted to instrumented vehicles 
jia the detector stations and sensing loops. Roadside dis- 
llay messages are also received at the detector stations 
ind channeled to nearby roadside displays. Eight unique 
nessages can be transmitted to instrumented vehicles, sage 
ind 256 messages can be displayed at the roadside. 

The control center, housing the computer and other 
acilities for off-line activities, is situated 8.5 miles from 
he eastern terminus of the 15-mile stretch of instru- 

Nented highway. 

The northerly location of the facility makes testing 
»ossible under all weather conditions. The site is sub- 
acted during the average year to 95 inches of snow, 42 , 
aches of rain, 15 snowstorms, 15 days of ground fog, o 
ind 15 days of general fog. - 

Many commercial vehicles travel the highway, which ‘ 


arries an average of 1000 vehicles each day in the win- £ 
as 
‘ 
/n experimentation now under way as ‘ 
part of a National Cooperative High way a 
Research Program study, data are being Z 


collected and analyzed on vehicle opera- 
tions and conflicts on and adjacent to 
this narrow bridge on the Maine Facility. 


| (ROADSIDE 
DISPLAY 


DRIVER 
DISPLAY 
UNIT 


Y 
a 


a1 \ 


The Maine Facility system. 


ter and 4000 each day in the summer. Because it is the 
most northerly east-west route across Maine, a large 
number of out-of-state and Canadian vehicles use the 
highway. Many recreational vehicles use the road during 
skiing, summer recreational, and fall foliage seasons. 

The Maine Facility program for fiscal years 1975 and 
1976 includes continuation of several existing research 
projects and initiation of a number of new projects. 
Federal Highway Administration research and develop- 
ment funds are being supplemented with funds from the 
state highway and transportation departments of Mary- 
land, Maine, Ohio, Mississippi, Nebraska, Connecticut, 
North Dakota, Florida, and Georgia. Other states are in- 
vited to participate in the use of the facility on either an 
individual or a cooperative basis, thereby reducing or elimi- 
nating many rural 2-lane safety and operation problems 
in their own areas. The following 10 research projects 
are scheduled for fiscal years 1975 and 1976. 


Development and evaluation of remedial aids to warn 
drivers of slowly moving vehicles ahead on a grade 


Two-lane rural highways have many sections of steep 
ascending grade where no passing is permitted. Slowly 
moving vehicles ascending these grades present a poten- 
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tial hazard to faster moving vehicles overtaking them. 
The length of queues and the hazards of overtaking may 
be reduced if approaching drivers are provided with in- 
formation regarding the queue and possibly an optimum 
approach speed. Along the selected grade location, data 
will be collected regarding the initiation, location, and 
speeds and headways of slowly moving vehicles. An 
analysis of this information will determine the locations 
for detecting the slow movement and the locations and 
messages for the variable-message signs that will be in- 
stalled and tested. 


Evaluation of traffic controls for highway construction 
and maintenance operations on 2-lane highways - 


The 1971 Manual on Uniform Traffic Control Devices 
includes traffic controls for street and highway construc 
tion and maintenance operations. This experiment will 
involve the evaluation of these devices as applied to 
2-lane rural highways. The Maine Department of Trans- 
portation will cooperate in a series of experiments that 
will apply the traffic controls as given in the manual to 
selected construction and maintenance operations on 
Maine Facility roadway, including pavement, shoulders, 
ditches, entrances, and intersections. 


asurement of vehicle equivalency and capacity includ- 
effects of commercial and recreational vehicles 


the factors that influence highway capacity and levels 
“service, probably less is known about the influence of 
cks and buses than any other factor. Current criteria 
open to serious question not only on an absolute 

sis but even on a relative basis. Further, no criteria are 
et available regarding the influence of recreational vehi- 
2s such as campers, house trailers, and mobile homes, 
ich are a rapidly increasing proportion of total traffic. 
lighway planners, designers, and operating personnel 
eed better information on the effects of trucks, buses, 
mpers, and passenger cars with trailers on traffic flow 
both level ground and grades and on both 2-lane and 
jultilane highways. This experiment will deal only with 
Hlane highways. 


tention and presentation of highway traffic data 
»llected on the Maine Facility 


ring the conduct of past, current, and future experi- 
ents on the Maine Facility, many data have been, are 
£ing, and will be collected. These data, although col- 
cted primarily for specific experiments, have value to 
ffic engineers and highway designers. The effort in 
sis experiment involves the development of formats for 
ata retention and presentation. This will involve a re- 
sew of data needs of traffic engineers and highway de- 
mners in relation to 2-lane rural highways. These needs 
jill be used in developing the data retention format so 
wat at periodic intervals or on request tabulations and 
nalyses may be made to supply these needs. 


sevelopment and evaluation of dynamic aids for 
errow bridges 


this experiment will develop and test dynamic remedial 
sds to reduce the hazards and vehicle conflicts on narrow 
-idges. As part of an NCHRP study, data are now being 
ollected and analyzed on vehicle operations and con- 
icts on and adjacent to a narrow bridge on the Maine 


Maine Facility researchers are developing 
and evaluating remedial aids to warn 
drivers that slowly moving vehicles are 
ahead on a grade. 
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Facility. Static remedial aids are being developed under 
this ongoing study. The results of the base-condition 
study and the testing of the static aids will be used in de- 
signing an experiment and data analysis plan for the 
use of dynamic aids such as variable-message signs and 
flashing lights to warn drivers in real time of traffic haz- 
ards and potential conflicts on or near the bridge and to 
advise drivers of actions to take to avoid a conflict or 
accident. 


Study of rest area usage 


NCHRP Synthesis of Highway Practice 20 gives a num- 
ber of recommendations regarding needed research con- 
cerning the use of rest areas. A rest area for cars and 
camper vehicles is located adjacent to the Maine Facility 
control center. This experiment will gather data con- 
cerning the use of this rest area including items such as 
types of traffic, origins and destinations, peak travel 
periods, and nighttime use. Also included will be a study 
of advance signing for the rest area and its effect on use. 
Questionnaires will be developed by the contractor and 
administered by facility personnel. Overall traffic activ- 
ity into and out of the area will be measured. 


Development and evaluation of remedial aids for 
intersections with inadequate sight distance 


An experiment under a current FHWA contract will 
evaluate the use of flashing lights at the intersection of 
US-2 and Me-152 on the Maine Facility and in other lo- 
cations in the United States. That experiment will study 
the use of dynamic warning devices at 3 other intersec- 
tions with US-2 on the Maine Facility, 2 of them 
T-intersections and 1 a crossroads. Studies will be re- 
quired to determine the characteristics of existing traffic 
for use in devising dynamic remedial aids. Subexperi- 
ments will be designed to test these aids at the 3 inter- 
sections. All information developed under the FHWA 
contract will be provided to the contractor for use in 
designing the experiment. 


Development and evaluation of transverse lines for 
traffic control and speed reduction 


Transverse lines for traffic control and speed reduction 
have been used on approaches to toll booths, in gore 
areas, and in areas where the number of lanes is reduced. 
This experiment will evaluate a number of transverse line 
configurations for use on 2-lane highways and intersec- 
tions with them to warn drivers of the need to reduce 
speed or stop or otherwise to advise of a potential haz- 
ard in association with other appropriate or standard 
signs and markings. 


Study of effects of width of snowplowing on 
traffic operations 


The Maine Facility is subject to a large number of light, 
medium, and heavy snowfalls each winter. This exper |- 
ment will involve a study of the effects of various widths 


of snowplowing on traffic operations. Independent 
variables will include plowing widths sufficient for traff 
movement, plowing the full width of pavement, and 
plowing shoulders in addition to the pavement. Consid- 
eration will be given to the pavement surface condition 
and to whether the snow on the shoulder has a barrier ¢ 
‘curb effect and acts as a desirable or undersirable deline 
tor. All of these variables will be measured, and a plan 
will be developed to analyze their effects on traffic opel 
tions including speed variations and capacity. 


Study of effects of adverse visibility and dynamic 
warnings of limited visibility 


Adverse visibility on sections of the Maine Facility occu 
with enough frequency to permit the evaluation of fog- 
detection devices and the evaluation of dynamic warning 
signs actuated by such equipment. This experiment will 
involve the selection and recommendation of visibility 
surveillance devices and their integration with the Maine 
Facility electronic system for data collection and com- 
munication of messages to control! roadside dynamic 
signs based on detected conditions, to warn drivers of th 
lowered visibility, and to advise of actions to take to 
avoid the problems that may ensue. 


stephen E. Blake 


Most of the inconveniences associated with the energy 
irisis have disappeared, but this does not mean that the 
problem has been resolved. The growing wor!dwide de- 
nand for petroleum will rapidly deplete known reserves 
1 the next few decades, and we must find better ways to 
duce the demand for energy and to achieve maximum 
‘fficiency in its use. 

There are several ways to achieve greater efficiency in 
ihe use of energy for transportation: Reduce demand 
or those scarce resources, shift travel from high-energy 
nodes such as the automobile to more energy-efficient 
nodes such as public transit, and reduce energy demand 
ver vehicle-mile by more energy-efficient vehicles. 

In this article, discussion is limited to methods for re- 
jucing energy demand per vehicle-mile and is divided 
nto 3 parts: engine improvements and alternatives, 


veight, size, and safety factors, and other design features. 


=ngine Improvements and Alternatives 


robably half the cars on the road waste fuel needlessly 
imply because they are not properly tuned, timing and 


he author is a research associate with the Transportation 
esearch Board 


STRETCHING THE GASOLINE GALLON 


An engineering approach 


carburetor adjustments would decrease fuel consumption 
10 to 15 percent. 

Improved fuel economy, however, is not simply a 
matter of setting the carburetor to deliver the chemically 
correct 15:1 proportions by weight of air and fuel. A 
piston engine requires a rich 13:1 fuel mixture for maxi- 
mum power and a weaker mixture of around 16:1 for 
maximum economy and thermal efficiency. Modern car- 
buretors deliver a weak mixture on part throttle and a 
rich mixture at more than 75 percent of full power. Weak 
mixtures burn slowly, and most cars are equipped with 
vacuum mechanisms to advance their ignition. These 
mixtures give up much of their energy as heat rather than 
mechanical work, and this can easily cause engine damage 
if used at greater than moderate speeds and load. 

For many years designers have considered the possi- 
bility of devising mechanisms to vary the valve timing so 
that it could be adjusted for high and low engine speeds; 
thus, the usual compromise of weak and rich mixtures is 
avoided. One such mechanism has been developed by 
engineer Giuseppi Torazza of Fiat and increases the 
standard Fiat engine efficiency 50 percent. 

Improved fuel economy can also be attained by rede- 
signing the carburetor with a variable-lift mechanism in 
place of the normal butterfly valve used to regulate the 
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1 Among the 1975 innovations de- 
signed for better fuel economy and 
emission controls are the high-energy 
ignition system, the integrated fuel- 
control carburetor, the quick heat-intake 
manifold, and the catalytic converter 
located in the exhaust system. As the 
exhaust gases flow through the converter, 
as shown at the bottom of the picture, 
the hydrocarbons and carbon monoxide 
are chemically converted to harmless 
water vapor and carbon dioxide. The 
system shown is that of General Motors. 
Other manufacturers are offering similar 
equipment. 
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2 Chevrolet’s Vega ranks near the top 
of the list in fuel economy. It is pow- 
ered by an aluminum block, 4-cylinder, 
140-cubic inch engine with a 1-barrel 
carburetor as standard equipment. 


3 Small automobiles such as Ford's 
Mustang // are becoming increasingly 
popular as gasoline prices rise. The 
Mustang !/ replaced the larger, heavier 
Mustang and proved to be one of the 
best sellers in the Ford Motor Company 
range. 


ount of mixture induced into the cylinder. General 
otors has developed the technique to vary the lift con- 
uously so that mixtures as lean as 22:1 will burn suc- 
essfully without damaging the engine. 

Another method of achieving greater fuel economy 
d lower emissions is to stratify the mixture in the 
linders. This can be accomplished in 2 ways. The first 
ito give the inlet air a circular swirling motion, which 
ncentrates the fuel around the spark plug; the other is 
use a small secondary combustion chamber to com- 
nicate with the main one. The latter is the method 
ployed on the 1488-cc Honda CVCC engine. The unit 
essentially a stratified charge engine embodying an 
axiliary combustion chamber close to the spark plug 
fat contains a tiny additional inlet valve of its own. The 
axiliary inlet valve admits a small dose of rich mixture 
pat is ignited by the spark plug. The mixture expands 
rto the main combustion chamber and there burns the 
‘ry weak mixture that is admitted by the ordinary inlet 
ilve. 
Honda kept the cost low by using special carburetors 
ther than fuel-injection pumps and by sticking to simple 
eschanical, electrical, or vacuum-operated components 
the elaborate control system needed to time and 
ase the ignition and carburetion. The Honda CVCC 
ugine was designed to meet the 1975 exhaust emission 
andards as well as to provide fuel economy. 

The application innovations in fuel carburetion and 
nition to the present automobile powerplant might 
chieve a substantial increase in fuel economy as well as 
Ww emissions. The exact extent to which these innova- 
rons might conserve fuel has not been determined; how- 
ver, the improvements if applied to all vehicles might be 
ibstantial. 

The alternative power plants that are in various stages 
7 development and actual use offer a different means of 
onserving fuel. These power plants can be divided into 
scategories: those that operate with existing fuels and 


nose that are capable of using a variety of fuels. 
Included in the first category are the stratified charge 
nd Wankel rotary engines. We have already discussed 
ne stratified charge engine. The Wankel rotary engine 
”@s shown higher emissions in EPA testing and poorer 
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fuel economy than the internal combustion engine, but 
some mention should be made of its advantages. The 
first advantage is that the engine is as much as 50 percent 
smaller than a comparable piston engine, a feature that 
gives it a high power-to-bulk ratio. In addition, it is 
about 30 percent lighter than a comparable piston engine 
and thus has a power-to-weight ratio. It also has about 
40 percent fewer major components and is extremely 
smooth and quiet. If the problems with seals, emissions, 
and fuel economy are overcome, this engine will present 
a viable economic alternative to the reciprocating piston 
engine. 

The 3 engines in prototype form that are being tested 
are the gas turbine (Brayton cycle), Rankine (steam), and 
Stirling engines. 

The gas turbine has been under development by GM 
for the past 25 years. The technology of the engine is 
well known and is in use in jet aircraft, test automobiles, 
and high-speed boats. The basic problems with gas 
turbine automobiles are the requirement of relatively 
low-power engines that can operate over a wide load 
range with reasonable fuel economy, loss of fuel economy 
when the engine is operated at partial load, low efficiency 
and economy as power is scaled down, and low accelera- 
tion. Present technology can produce a high-powered, 
efficient gas turbine, but the price would be unreasonably 
high to the consumer. Although the gas turbine has the 
advantage of being able to use a number of different 
fuels, this advantage does not now outweigh the cost as- 
sociated with its development and maintenance. 

The closed Rankine cycle engines with water as a 
working fluid (steam engines) have been used to power 
vehicles in the past but were discontinued with the ad- 
vent of the internal combustion engine. Problems asso- 
ciated with this engine are weight, bulk, freezing, and 
poor fuel economy. However, there is continuing re- 
search, and advanced versions of the Rankine cycle en- 
gine offer the promise of considerable improvements in 
fuel economy compared with the conventional engine. 
The current design of the Rankine engine, a steam 
reciprocating model developed by EPA’s Advanced Auto- 
motive Power Systems Program, is expected to yield 13 
miles per gallon for the family sedan and proposed ad- 
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vanced engines may exceed 20 miles per gallon. The 
ability of the Rankine cycle engine to use various fuels is 
a potential advantage also. 

Ford Motor Company is currently engaged in research 
to develop the Stirling engine for passenger car applica- 
tion. The most recent research concerns an engine that 
is compact and lightweight (less than 5 pounds per horse- 
power) and is expected to have exhaust emissions well 
below the 1976 standards. It is expected to perform 
much like a standard engine, have excellent fuel economy, 
and most likely be expensive. 

The engine design is a major departure from earlier 
Stirling engines (employing rhombic drive). It is most 
easily described as a 4-cylinder in-line engine that has 
been pulled into a circle so that the first and fourth 
cylinders are adjacent. The crankshaft is replaced by a 
swashplate on an axle parallel to the center lines of the 
cylinders. The cylinders are interconnected to permit 
the working gas (9 grams of hydrogen) to flow from one 
to the next. The piston in each cylinder plays a dual 
role as the power piston and as the displacer piston of 
the more familiar rhombic drive version. The main prob- 
lem with this engine is cost and use of scarce materials 
such as nickel in its production. 

The major reason that these engines may not be pro- 
duced is that, after 75 years of continual development, 
the modern internal combustion engine is highly refined, 
sophisticated, and tuned to particular markets. Demands 
of most car buyers for low capital cost, high specific 
power, low maintenance requirements, and reasonable 
fuel consumption are well satisfied by these engines. 


Weight, Size, and Safety 


The primary factors contributing to fuel economy are 
size and weight, type of transmission, and accessories. 
Vehicle size and weight are the most important of these 
factors. 

Selecting 1965 as a starting point, because it precedes 
most emission-control devices that have had an appreci- 
able effect on fuel comsumption, we find that there has 
been a decrease of more than 21 percent in fuel economy 
between that model and 1973 models. This may be at- 
tributed to weight and emission-control devices. 

For example, a typical new, standard-sized, 4-door 
sedan with optional small V-8 engine, automatic trans- 
mission, power steering, and power brakes weighed about 
3,550 pounds in 1965 and could be expected to average 
approximately 15 miles per gallon in normal driving 
situations—city and suburban driving at varying speeds. 
The 1967 model standard-sized car with the same equip- 
ment weighed approximately 3,750 pounds—a 4.2 per- 
cent increase—and fuel economy was reduced by about 3 
percent. 

By 1971 the standard-sized car had increased in 
weight to 4,150 pounds, including the weight of air- 
conditioning equipment, which, although not standard, is 
installed on a large number of vehicles. This was also 
the first year that safety and damageability standards 


contributed substantially to car weight. Larger engines | 
were substituted by manufacturers in an effort to main- 
tain performance, resulting in a loss in economy. The 
base V-8 of 300 cubic inches was replaced by power 
plants of 350 cubic inches or larger. The resulting mile- 
age was an average of 13 miles per gallon, a decrease of 
more than 15 percent over the 1965 level. 

A further loss has been incurred on the 1973 and 
1974 models with the addition of stricter emission con- 
trols and new bumpers able to sustain a 5-mph impact. — 
The average standard-sized sedan in 1973 weighed 4,275 
pounds, an increase of 725 pounds over the 1965 model. 
This 20 percent increase in weight has resulted in a drop 
to 12 miles per gallon or less, which represents a 21 per- 
cent decrease in economy over 1965. 

Clearly fuel economy has deteriorated substantially 
because of a number of factors, weight being a signifi- 
cant one. An alternative to achieve greater energy ef- 
ficiency per vehicle-mile, therefore, is to reduce the size 
and weight of passenger vehicles. 

The sales of standard- and medium-sized cars fell 18 
to 20 percent for the first months of 1974 while sales of 
subcompact cars rose 25 percent and compact cars rose 
18 percent over sales in 1973. In 1969 approximately 
20 percent of the new passenger cars registered were 
small cars; in 1973 this proportion had increased to 40 
percent, and the trend is accelerating. 

Subcompact and compact cars range in weight from 
2,000 to 3,000 pounds. In an assessment of the effect o 
reducing the average weight of U.S. automobiles, EPA 
described how zero growth in automobile fuel use 
could be achieved by 1985, even if vehicle-miles trav- 
eled increased 45 percent. If no improvements are 
made in fuel economy technology and no shift is made 
to the use of the best fuel economy for each class, averac 
vehicle weight would have to be reduced from 3,500 to 
2,500 pounds by 1985 if zero fuel growth is to be 
achieved. However, using available technology already 
demonstrated and applying it to the entire class would 
require a weight reduction to 2,900 pounds to achieve 
the same result. If the average weight of automobiles 
were reduced to 2,500 pounds and the average fuel con- 
sumption were 26 miles per gallon and if these vehicles 
constituted 50 percent of all passenger vehicles on the 
road,a savings of 12.2 billion gallons a year could be 
realized. 

One means of reinforcing the trend toward smaller 
cars is a progressive weight tax applied to all cars heavier 
than a minimum weight. This might discourage the use 
of large vehicles and act as an incentive to manufacturer: 
to produce more small cars. 

The switch to small cars involves trade-offs with safet 
Studies conducted at the Insurance Institute for Highwa’ 
Safety and at the North Carolina Highway Safety Center 
indicate that occupants of a small car are at a disadvan-- 
tage in a collision with a large car because of various fac- 
tors such as compartment size, safety restraints, and 
interior design. 

The risk of severe injury is about twice as great Ina 


crash between 2 small cars as in a similar crash involv- 
ing 2 large cars, and unbelted drivers of large cars tend 
to sustain severe injuries less often than unbelted drivers 
Df small cars during car-to-car crashes. But there is evi- 
dence that weight might not be the overriding factor. 

University of North Carolina researchers, studying the 
“elation between passenger-car weight and driver injuries 
in automobile accidents, have found that relation di- 
minishing progressively in new model cars. Pure weight 
does not seem to be an overriding factor in the vehicle 
crashes, the report concluded. Researchers found this 
fact encouraging for smaller cars because it suggests that 
adequate protection for the driver is attainable in many 
crashes even though the small car protection may be 
marginal in a crash with a large car. These factors must 
be examined to determine what improvements can be 
made to safeguard the lives of the occupants of smaller, 
ighter weight vehicles. 


Other Design Features 


After engine design is improved and weight is reduced, 
everal other factors need to be improved to develop a 
nore energy-efficient automobile. 

One factor is the power loss that occurs between the 
lywheel of the engine and the driving wheels. This is 
reated by frictional and oil-churning losses in the trans- 
nission system—the gearbox, the differential, and the 
rown wheel and pinion or final drive gears. About 10 


In 1 of 3 Collegiate Econom y Runs 
sponsored by the American Motors 
Corporation during 1974, the winning 
6-cylinder Gremlin covered 25.29 miles 
per gallon. Here an official takes the 
temperature of the gasoline before the 
start to permit measuring fuel accurately 
by volume regardless of expansion or 
contraction caused by outside tempera- 
ture variations. 


percent less fuel is used by a typical manual transmission 
than by an automatic. 

Another factor is rolling resistance. At all but very 
low speeds this resistance is dwarfed by the resistance 
exerted on the body of the car by its passage through the 
air. The principal contributor to rolling resistance is the 
friction provided by the loaded tires of the vehicle. 
Newer tire designs, in particular the steel-belted radial- 
ply tires, provide a substantial reduction, ranging from 
15 percent on ice to 45 percent on sand. This may be 
translated into fuel economy of 5 to 10 percent on the 
average road. 

Another factor is aerodynamic drag, which is deter- 
mined by the shape of the body being pushed through 
air. Moderate levels of research and development to im- 
prove the aerodynamic design of vehicles would result in 
major energy savings. 


Summary 


Changes and improvements must obviously be made in 
engine design, vehicle size and weight, and safety to meet 
the growing demand for transportation services and at 
the same time achieve efficiency in the use of energy. If 
all the available technology is applied to existing passen- 
ger vehicles, the savings could be as great as 30 percent 
of the estimated 1985 projected fuel use. This would 
substantially extend the supply of fossil fuels. 
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Driver Performance 
Measurement 
Research 


T. W. Forbes, F. L. Schmidt, 
R. O. Nolan, and F. E. Vanosdall 


In a 2/-year research project, a reliable method was de- 
veloped to measure driver performance. The method is 
applicable to individuals and small groups and gives im- 
mediate results. 

An approach that combined measurement and content 
validity was used (3, 5). A procedure was developed by 
which specially trained observer-raters with backgrounds 
in driver education, traffic, and psychology made observa- 
tions of drivers in actual traffic situations. Two observers 
rode with the driver over a standardized course and rated 
his or her driving performance in 3 successive circuits or 
“runs’’ requiring about 1% hours. 

Six behavioral environmental traffic situational se- 
quences (BETSS) were developed that were representa- 
tive of urban, suburban, and freeway traffic. The BETSS 
included driving tasks and behavior observed at selected 


The authors are associated with the Department of Psychology 
and Highway Traffic Safety Center, Michigan State University, 
East Lansing. This is a brief summary of a paper presented at an 
informal meeting of the Committee on Road User Characteristics 
at the Highway Research Board Annual Meeting, January 21, 
1974. 


locations and carefully described with regard to traffic 
and location characteristics. Two observers gave each 
subject 3 ratings on performance in each BETSS on each 
of the 3 runs. . 

Ratings were on the suitability or unsuitability (tend- 
ing to reduce or increase hazard) of the observed driving 
behavior in relation to the requirements of each BETSS 
and sub-BETSS. In addition, search, speed control, and 
direction control were also rated. 

Subjects were high school students who had just com-— 
pleted driver education or undergraduate college students 
who had had such a course previously. 
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Analysis of Results . 


Quantitative and qualitative results were obtained. Quan- 
titative scores were submitted to analysis of variance and 
correlational statistical analysis, which showed high 
between-rater correlations and within-rater reliabilities. 
Effects of training and of discussions by trainee observers 
were indicated. 

Mean unsuitable scores (averaged over runs) discrimi- 
nated well among drivers, ranging from O to 9.5 for total 
pattern scores and from 2.5 to 26.5 for element scores. 
Reliabilities ranged from 0.88 to 0.96 between raters 
after training and from 0.84 to 0.97 within raters in 
studies with 3 groups of trained observers. 

Qualitative results were derived from descriptive in- 
formation in notes of observers. Behavior that both de- 
creased and increased potential hazard was observed. 


Conclusions 


The driver performance measurement procedure showed 
high inter- and intra-observer agreement, reliability, and 
content validity. However, valid and reliable results can 
be expected only if the method is properly used by spe- 
cially trained observer-raters who have suitable back- 
ground and experience. 

Case descriptions yielded clues on possible causes of 
accidents where a subject was saved from his or her own 
potentially hazardous driving behavior by the actions of 
another driver. Such near accidents would not appear in 
accident records. 

Case descriptions indicated that some drivers had 
learned unsafe habits within 2 or 3 years after finishing _ 
driver education. This confirms results of studies indi- ¢ 
cating poorer driving records for some second-year driv- 
ers (2). 

The procedure yields immediate results that can be 
used to measure performance of individuals and small 
groups. It is applicable in research to improve driver 
education, driver licensing, and similar problems by com- 
parison of small groups. The method furnishes an ap- 
proach to research on safe driving when the mass acci- 
dent record approach with very large populations may 
not be practical or valid. 

The 2 volumes of the final report are available (1, 4). 
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7 Typical location diagrams for Be- 
havioral Environmental Traffic Situa- 
tional Sequences. 

2 Two observers monitor the activities 
of the subject driver. 

3 Adriver’s view of the traffic pattern 
approaching one of the Behavioral En- 
vironmental Traffic Situational 
Sequences. 
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Peter G. Koltnow Named President 
of Highway Users Federation 


Peter G. Koltnow, former vice president for professional 
affairs of the Highway Users Federation for Safety and 
Mobility, has been named president of that organization, 
succeeding D. Grant Mickle, who retired October 31. 

The Highway Users Federation is a nationwide, non- 
profit organization of 600 businesses and associations 
interested in safer, more efficient ground transportation. 

Along with the announcement of Koltnow’s promo- 
tion, Carlton C. Robinson was named executive vice 
president, a new position in the federation. Robinson 
has been vice president of operations for the federation 
since 1971. 

Koltnow is a transportation and safety authority who 
has gained his experience and knowledge working with 
local government and private sector organizations for 20 
years. An engineering graduate from Antioch College 
and the University of Southern California, he has lectured 
widely in this country and overseas, particularly on the 
subject of urban transportation. 

Koltnow came to Washington in 1967 when he joined 
the Automotive Safety Foundation to organize a new 
urban transportation department. Prior to that time he 
was with the Automobile Club of Southern California in 
Los Angeles. 

Outside of his career in transportation, Koltnow 
helped found a nationwide citizen lobbying group de- 
voted to childhood cancer research funding. In this con- 
nection he has spoken to many audiences and appeared 
on TV programs such as the Today Show. 


Bicycling on the Icicle Canys 
near Leavenworth, Washingt 
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Peter G. Koltnow 


Robinson is a graduate of Oregon State University and 
the Yale Bureau of Highway Traffic. He began his pro- 
fessional career as assistant traffic engineer for the city of 
Portland, Oregon. He joined the staff of the Automotive 
Safety Foundation in Washington, D.C., in 1955. e 

In 1961 Robinson became head of ASF's traffic engi- 
neering division. When ASF merged with 2 other organi- 
zations (the National Highway Users Conference and the 
Auto Industries Highway Safety Committee) to form the 
Highway Users Federation in 1970, Robinson was first 
named head of program planning and then vice president 
for operations. 

Robinson is active in a number of professional organi- 
zations. He is a former president of the Institute of Traf- 
fic Engineers and this year was named recipient of the 
institute’s award for distinguished service. 


TRB Engineer Sees Interest 
Declining in Bicycle Usage 


“The bicycle sales boom has peaked, and interest is be- 
ginning to decline. Bikeway construction programs are 
increasing. No community to date has demonstrated a 
reduction in bicycle-motor vehicle accidents due to any 
system of bikeways. The average cost of bikeways is 
about $28,000 per mile, maintenance costs average about 
$325 per mile, and usage is generally low. Grandiose 
bicycle facility schemes have been proposed, unnecessary 
obstacles exist, and communities, given the opportunity 
to choose how their transportation funds will be spent, 
usually give a low priority to the allocation of funds for 
bicycle facilities.’ 

These are the observations of TRB engineer of main- 
tenance, Adrian G. Clary, who attended the third Na- 
tional Seminar on the Planning, Design, and |mplementa- 
tion of Bicycle and Pedestrian Facilities in San Diego, 
California, December 4-6, 1974. 

Few successful bicycle routes exist in the United 
States except those in university towns, such as Davis, 
California, and through outstanding recreational areas, 
such as the South Bay in Los Angeles County and the 
Lake Michigan waterfront in Chicago. Funds are not 
even available to maintain the widely publicized and at- 
tractive path along the Potomac River through George 
Washington’s hometown of Alexandria from Mt. Vernon 
to the Lincoln Memorial. 

Planners, necessarily, are turning their attention to- 
ward shared facilities, and they find that shoulder usage 
for bicycles is an attractive compromise between the de- 
sirable but unfeasible bicycle-highway system and bi- 
cycles in the automobile traffic stream. A solid white 
line between bicycles and cars does not adequately sepa- 
rate traffic although maintenance, accomplished in con- 
junction with the road itself, is more likely to be ade- 
quate. Intersections, the primary accident site, must 
receive more attention to overcome obstacles to bicycle 
traffic such as the detector that will not trip a traffic sig- 
nal until a car passes over it, ramps leading to freeway 
facilities across bicycle lanes on the right, dead-end paths, 
narrow bridges, and drop inlet grates. 

After a lapse of 80 years, bicycles are just beginning 
to be planned for. They area legitimate and desirable, 
nonpolluting form of transportation, and their use should 
be encouraged. 

Bob Shantreau, president of the Santa Clara Bicycle 
Association, seemed to summarize in his paper the views 
of many speakers at the seminar: “The present road sys- 
tem is a grid upon which bicyclists may begin and end 
their trips almost anywhere. The answer to the problems 
bicyclists encounter on this grid is not to build a new 
grid for bicyclists, but to make the present one service- 
able for bikes by removing bottlenecks to bicycle travel.” 

Meanwhile in Washington, the Federal Highway Ad- 
ministration announced on December 9 the publication 
of a pamphlet explaining how federal-aid highway funds 
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can be used for the planning and construction of bicycle 
and pedestrian facilities. Entitled ‘Bicycle and Pedes- 
trian Facilities in the Federal-Aid Highway Program,” it 
isa guide for those organizations interested in encourag- 
ing the development of bicycle and pedestrian pathways 
along federal-aid highway routes. It is available at 45 
cents per copy from the Superintendent of Documents, 
U.S. Government Printing Office, Washington, D.C. 
20402 (stock number 5001-0082). 


Transportation for Elderly, 
Handicapped to be Improved Through 
New Program in California 


Better transportation for the elderly and handicapped is 
the goal of a new federal grant program administered in 
California by the Department of Transportation, the 
Office on Aging, and the Department of Rehabilitation. 

The special fund was established by the Urban Mass 
Transportation Administration to fill the void in public 
transportation for the elderly and handicapped. The 
money has been earmarked for private, nonprofit organi- 
zations to establish or expand transportation services to 
those not served by existing public transit, including the 
wheelchair-bound and the infirm. 

Grant applications were evaluated by the administer- 
ing agencies, which selected those to be included in an 
initial application to UMTA. 

The UMTA funds cover 80 percent of the estimated 
capital costs; the remainder comes from the applicant 
organization. This grant money is intended only for 
capital expenditures, such as vehicles and bus shelters; 
operating funds must come from other sources. The 
California Office on Aging is one possible source of such 
funds, according to a spokesman. 


Research Funds “Stable,” 
Says NSF 


Federal research and development expenditures may 
have had their ups and downs in recent years, but are 
nevertheless ‘remarkably stable’ in relation to overall 
“controllable’’ federal expenditures. This view is ex- 
pressed by the National Science Foundation in a new 
survey of federal funds for research, development, and 
other scientific activities. 

A high point for research and development and related 
facilities was reached in 1968 and was followed by a 
2-year decline. In a budget that was otherwise expanding, 
the ratio of such expenditures to total budget outlays 
fell continually—from 12.6 percent in 1965 to an esti- 
mated 6.5 percent for 1974. 

However, NSF analysts point out that between 1966 


and 1974 the overall federal budget was increasing 
sharply because of fixed-cost programs such as social in- 
surance and interest. As a share of relatively controllalaa 
outlays, expenditures related to research and develop- 
ment have varied little; the 1974 share is estimated at 
15.2 percent. 

NSF analysts also attempted to briefly survey the . 
ratios of other nations and concluded that Japan, West 
Germany, France, and the Soviet Union have been spend- 
ing increased percentages of their gross national product — 
on research and development. The United Kingdom and 
the United States, however, showed decrease,iposing a 
problem area for future studies of international economic 
growth. 

The report, ‘‘Federal Funds for Research, Develop- 
ment, and Other Scientific Activities, FY 1974,’’ can be 
obtained from Publication Sources, NSF, Washington, 
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Ex-TRB Chairman D. Grant Mickle 
Honored with Bartlett Award 


D. Grant Mickle, who retired October 31 from the presi- 
dency of the Highway Users Federation for Safety and 
Mobility, is the 1974 recipient of the George S. Bartlett, 
Award, presented annually to an individual who has made 
an outstanding contribution to highway progress. 

The award, first presented in 1931, is conferred by the 
American Association of State Highway and Transporta- 
tion Officials, the American Road Builders’ Association, 
and the Transportation Research Board. 

The 1974 award was made in November at the Annual 
Meeting of the American Association of State Highway 
and Transportation Officials in Detroit, Michigan. 

D. Grant Mickle served as director of the Highway Re- 
search Board from 1964 until 1966. Born in Red Oak, 


wa, he received his bachelor’s degree in civil engineer- 
g from the University of Michigan in 1930 and his 
aster’s degree from Harvard in 1931, 

He began his professional career with the Traffic Divi- 
ion of the Massachusetts Department of Public Works. 
le then worked successively with the U.S. Bureau of 
ublic Roads, a consulting engineering firm in Ann 
rbor, Michigan, and the Michigan State Highway De- 
artment. In 1940, he became director of the Traffic 
ngineering Department of the city of Detroit. In 1943 
€ was asked to organize and direct the Traffic Engi- 
eering Division of the Automotive Safety Foundation. 

In November 1961, Mickle was named the first deputy 
ederal highway administrator, serving until 1964 when 
e became executive director of the Highway Research 
oard. In October 1966, he returned to ASF as execu- 
ive vice president and became its president in February 
969. The Automotive Safety Foundation was one of 
everal groups amalgamated into the Highway Users 
ederation for Safety and Mobility. 

Mickle, who served as chairman of the Executive Com- 
ittee of the Highway Research Board in 1970, has re- 
ceived many awards for professional accomplishments, 
jincluding the TRB Roy W. Crum Award in 1974 and the 
Institute of Traffic Engineers Beecroft Memorial Award 
jin 1955 and the Theodore M. Matson Award in 1958. In 
1953 he received a distinguished alumnus award from the 
University of Michigan and in 1967 a sesquicentennial 
award from that university for highway research admin- 
istration. He is a past president and honorary member of 
the Institute of Traffic Engineers, a registered profes- 
ssional engineer in a number of states, a fellow of the 
, American Society of Civil Engineers, and a life member 
sof the American Public Works Association. 


Program Details Developing 
for TRB Summer Meeting 


An interesting program of technical sessions and field 
trips is currently being developed for the Eighth Sum- 
mer Meeting of the Transportation Research Board, to 
be held August 3-8, 1975, on the campus of the Univer- 
sity of Michigan, Ann Arbor. 

Sunday, August 3, will be devoted to registration. The 
four succeeding days will follow a standard pattern of 
technical sessions in the mornings and tours and field 
trips in the afternoons. 

Session themes include The Automobile and |ts Fu- 
ture Role in Society; The Highway System: Drivers, Ve- 
hicles, Facilities; Nonautomobile Modes of Transporta- 
tion; Urban Transportation; and A Look at Future Trans- 
portation. An outstanding speaker has been scheduled 
for the Monday evening dinner. rd 

Field trips and tours will permit attendees to visit 
automobile manufacturing and testing facilities, air and 


rapid transit operations, transportation-oriented govern- 
ment operations, and sites of general and historic interest 
in the Detroit-Ann Arbor area. 

Although the general sessions and tours conclude on 
Thursday, August 7, committee meetings are expected to 
occupy most of the following day. 

Further information will be published in future issues 
of the TRANSPORTATION RESEARCH NEWS, and 
reservation and registration information will be mailed to 
TRB members in late May 1975. 


NCHRP’s “‘Professionalism 
and Efficiency’” Commended by 
New York Poly’s L. J. Pignataro 


The faculty at the Polytechnic Institute of New York's 
Department of Transportation Planning and Engineering 
met recently with William Campbell Graeub, TRB’s en- 
gineer for urban mass transportation, as part of the 
Board’s regular contact program with universities. 

In commenting on the Board’s relations with universi- 
ties, Louis J. Pignataro, head of the Department of Trans- 
portation Planning and Engineering, spoke highly of the 
National Cooperative Highway Research Program. 

Said Pignataro, ‘The faculty members are especially 


appreciative of the clear policies and practices of NCHRP: 


Proposals are acknowledged, notifications are made 
promptly of unsuccessful proposals, and successful pro- 
posals are well monitored. With the NCHRP advisory 
panel structure and the NCHRP technical monitor, the 
researchers have an effective review of their proposed 
direction and a sounding board for possible changes. 
Above all, opportunities for misunderstandings or ap- 
parent misdirection are minimized, but through effective 
communication rather than rigidity. 

“NCHRP maintains a high degree of professionalism 
and efficiency in carrying out its program. It also ex- 
hibits an understanding of some of the constraints pecu- 
liar to universities in the conduct of research. 

“While the faculty members acknowledged that fel- 
lowship type of support is not feasible under the NCHRP 
contracts, they have supported students through sub- 
stantial field work and data reduction and have had full- 
time research assistants as part-time students. Moreover, 
their academic program has benefited by the existence 
of such work.” 
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NCHRP NEWS BRIEFS 


Reflective Highway Sign 
Study Under Way 


The Highway Safety Research Institute of the University 
of Michigan, Ann Arbor, will conduct a $100,000 re- 
search study into the effectiveness of and requirements 
for reflective signs on highways. The project, designated 
NCHRP Project 3-24, FY 1975, is scheduled for com- 
pletion in November 1976. 

Nighttime visibility of highway signs depends to a 
great extent on retroreflective signing materials. New re- 
flective materials provide the traffic engineer with a 
greater number of options in deciding what type of signs 
to use. However, not enough is known about the effect 
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of reflectivity values that will satisfy the needs of the 
motorist. 

The University of Michigan study is expected to re- 
solve some of the following questions: What is the range 
of acceptable legend and background luminosity for ef- 
fective signing? How does this range of luminosity vary 
as a function of sign characteristics, road geometry, and 
environmental conditions? Can an optimum luminosity 
be specified for each situation? When, according to 
luminosity criteria, should a sign be replaced? 

The University of Michigan researchers will! carry out 
the study in 2 phases. The first phase will consist of a 
review and summary of literature and research findings 
on the relation between reflectivity and sign legibility. 
Factors to be considered include sign characteristics, 
sign location, ambient illumination conditions, traffic 
characteristics, road geometry, vehicle headlighting vari- 
ables, environmental conditions, and driver characteris- 


tics. Phase one includes a survey of available retroreflec- 
tive materials and their use in current traffic engineering 
practices. From these findings the researchers will out- 
line the information necessary to specify the luminosity 
values needed for proper traffic engineering decisions, 
indicate the problem areas in which the necessary infor- 
mation is still lacking, rank these problem areas in order 
of suggested priority, and indicate the relative proba- : 
bility of obtaining research solutions to these problem ; 
areas within the time and budget constraints of the cur- 
rent investigations. 
Phase two will consist of field and laboratory testing 
to develop ranges of acceptable luminosity values and 
preparing and presenting these values in a form usable 
by the engineer in conducting a traffic signing program. 
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Separating Pedestrians 
From Traffic 


Pedestrians may walk the streets of cities with more 
pleasure, more comfort, and more assurance of safety 
from traffic as a result of a research project being under- 
taken by the Stanford Research Institute, Menlo Park, 
California. The project is designated as NCHRP Project 
20-10, FY 1973. Funding for the study is $100,000, and 
work is scheduled for completion in February 1976. 

In soliciting proposals for the research, NCHRP offi- 
cials pointed out, ‘In recent decades, the pedestrian has 
not been given adequate consideration in the decisions 
for person mobility. Increasing concern for the environ- 
ment, safety, energy, community cohesion, and health 
have contributed to a social awareness of the pedestrian. 
In their use of space, vehicles and pedestrians are inher- 
ently in conflict. There is a need to identify and mea- 
sure benefits of separating pedestrians and vehicular 
traffic.” 

Stanford Research Institute researchers point out in 
their proposal how ancient and medieval planners pro- 
vided extensive pedestrian facilities within their cities in 
which the primary transportation mode was walking. 
Some planners even separated pedestrian and vehicular 
traffic by decree or provided barriers or grade separation. 
Many cities were provided with central pedestrian plazas 
to complement the important buildings located around R, 
their perimeters or to provide marketplaces, meeting and 
recreational places, and havens from vehicular traffic. 
Pedestrian comfort and convenience were also accommo- 
dated by medieval planners through galleries, canopies, 
and other protective features used to shield pedestrians 
from the sun and inclement weather. 

Gradually increasing volumes and speed of vehicular 
transportation resulted in a complete reversal of those 
planning objectives. Pedestrians have been thrust into 
the background as ever-increasing vehicular demands con- 
tinue. Vehicle transportation has advanced in speed and 


sxibility too quickly to allow concern for its liabilities. 
To remedy this situation, the SRI researchers are 
arged with identifying and quantifying the benefits re- 
ed to separating pedestrians and vehicles and with de- 
ploping techniques for relating those benefits to the 
aluation of proposals for separation. Specifically, they 
sill identify direct and indirect benefits of separating 
adestrians from roadway vehicular traffic. Transporta- 
On, social, economic, and environmental benefits for 
ath the user and the community will be included. Sep- 
Fation types could include, but not be limited to, malls, 
werpasses, underpasses, skyways, grade-separated net- 
yorks, barriers, sidewalks, signalization, cross-walks, and 
inctions. 
The researchers will define population segments (in- 
uding the young, elderly, disadvantaged, merchants, 
clists, and others) likely to benefit from pedestrian- 


vehicular separation. They will then develop techniques 
for measuring those benefits so that they can be con- 
verted to dollar values. 

Finally, the researchers will develop techniques for 
the practitioner to use in evaluating and designing separa- 
tion proposals and will test those techniques through 
collection of field data and other methods. 


TORONTO 


wey 


mM 
i 


23 


Travel Demand Models 
‘Under Study 


Travel demand planning models that are directly relevar 
to the needs of transportation engineers, planners, and 
managers in the 1970s are expected to result from a 
$100,000 contract awarded recently to Charles Rivers 
Associates, Inc., of Cambridge, Massachusetts. 

Models currently in use for forecasting urban travel 
demand have been criticized as inadequate for analyzin 
today’s public policy alternatives. During the past 20 
years the urban transportation planning process has 
evolved into a process that is characterized by the crea- 
tion of long-range system plans based on simulations of 
regional travel patterns and that uses models developed 
and calibrated with aggregate zonal data. 

Three of the basic criticisms that have been made of 
the regional simulation and planning process have been 
that the aggregate models cannot be readily used for sul 
regional and project planning; they are not responsive t 
the policy issues that planners are being asked to con- 
sider; and they require expensive, large travel surveys fc 
model calibration. 

Recent research indicates that travel choice models 
based on individual and household level data can be 
formulated to show how travel is influenced by change: 
in policy. These disaggregate models, which use a muck 
smaller and more selective data base, appear to be appli 
cable to subregional and project planning issues as well. 
Disaggregate models already developed further indicate 
considerable promise of transferability among urban 
areas. 

NCHRP envisions the development over several year 
of operational travel demand forecasting models consis- 
tent with travel choice behavior and with coefficients 
estimated by use of data at the level of households or it 
dividual travelers. 

The current project, designated NCHRP Project 8-1< 
is concerned only with the development of models usin 
existing urban transportation study survey data, but su 
ably augmented to describe the travel choice environ- 
ment. In later phases, which will be separately funded, 
improved models will be developed. 

The results of this research program will provide mo 
els that can address a wide range of policy alternatives, 
including low-capital alternatives to capacity expansion 
changes in levels of service, prices, subsidies, and taxes. 
These models will also improve understanding of the re 
lation between transportation and land use, the incider 
among groups of costs and benefits of alternative polic 
and other relevant issues. 


This phase of research is expected to be completed | 
December 1975. 


e Metropolitan Washington Council of Governments 
been awarded a $40,000 contract to explore ways to 
ed up the process of making urban travel estimates, 
ich are used in responding to urban policy questions. 
Current procedures for estimating urban travel were 
igned mainly to evaluate regional transportation sys- 
s and to provide design volumes. Initial studies and 
jor updates took as long as 3 years to complete. The 
ation has now changed as a result of input from 
izens and local elected officials, environmental im- 
t statements, corridor hearings, and consideration of 
-capital and no-build options. These factors require 
‘ick analytical support for decision-makers. In some 
es, policy committees are asking that alternatives be 
insidered within a month between meetings or before a 
blic hearing. The complexity and data requirements 
| current travel estimating procedures are such that 
eral months can elapse before responsive results are 
»tained from the process. 
The need to simplify present techniques to make them 
re useful and less costly in time and money and to 
ntify new techniques that can respond quickly to 
ban policy issues at both the regional and subregional 
els was identified as 1 of 3 high-priority research 
pics at the Conference on Travel Demand Forecasting, 
onsored by the Transportation Research Board (then 
e Highway Research Board) in December 1972. 
The researchers will first identify and categorize the 
ban policy issues for which travel estimates are re- 
wired and then evaluate travel estimating procedures as 
their ability to respond to these issues. Finally, they 
ill recommend how these techniques can be made into 
sted, operational tools that are quickly responsive to 
ne issues identified. 
Completion of the project, which is identified as 

ICHRP Project 8-12, is expected in May 1975. 


valuating the 
lo-Build Option 


he transportation planning process has been concerned 
ith comparing the economical and environmental bene- 
ts and costs of alternative highway or transportation 
vices. But planners have not given full attention to 
jother alternative: not building the proposed highway 
r facility. Although federal law requires that the no- 
uild option be considered in the planning process, the 
irrent techniques and procedures are not well suited to 
yecify and measure either short- or long-term social and 
sonomic consequences of not constructing a ground 
ansportation facility. 


To establish valid and usable techniques for such an 
evaluation, NCHRP has entered into a 1-year, $100,000 
contract with David A. Crane and Partners, Inc., of 
Philadelphia. 

The NCHRP project statement points out that, be- 
Cause environmental and systems performance measures 
are already well documented, the thrust of the research 
should be on the social and economic consequences of 
not building a facility. ‘’The research,"’ says NCHRP, 
“should recognize that the primary application of the 
techniques to evaluate the no-build alternative is for 
making decisions about transportation planning and 
projects, including major highways and transit facilities. 
The application of the techniques should, therefore, be 
explored in concert with comprehensive planning.’’ 

The need for a no-build alternative in the transporta- 
tion planning process stemmed to a large extent from 
community-generated controversy regarding the negative 
effects of highway construction and a corresponding 
desire to see the effects of no construction at all. The 
absence of a no-build alternative in many previous trans- 
portation planning efforts has fueled this controversy and 
camouflaged both positive and negative effects of the 
alternatives under study, according to DACP researchers. 

“Guidelines as they exist today are not necessarily 
adequate unless careful evaluation of the [no-build] 
option is performed,’’ they continue. ‘There is still the 
possibility that the option itself can encourage further 
controversy. Pro-highway advocates can vaguely cite 
disastrous long-term economic consequences of not con- 
structing the facility and highway options that point to 
reductions in local street traffic. Anti-highway advocates 
may cite the large property takings and displacements of 
the build option and favor the no-build option for its ap- 
parent lack of impact. Clearly, to inform this process re- 
quires a full and fair definition and evaluation of the no- 
build option, which must then be formally incorporated 
into the planning process.” 


Study to Identify 
Impacts of State and 
Regional Transportation 


Identification and measurement of social, economic, and 
environmental impacts used in state and regional trans- 
portation planning studies will be clarified as a result ofa 
research project to be conducted by Bigelow-Crain Asso- 
ciates, Menlo Park, California, under contract from 
NCHRP. The contract, designated as NCHRP Project 
8-15, FY 1975, is for $80.000, and the study is expected 
to be completed in August 1975. 

In describing the problem, Bigelow-Crain researchers 
point out, ‘State and regional planners are beset from 
numerous directions during the course of performing 
their primary planning functions. First, they are increas- 
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ingly burdened with legal requirements for broadening 
the conduct of their planning responsibilities. At the 
same time, they are not always given the authority needed 
to fulfill the broader responsibilities. In addition, plan- 
ning agencies are not usually funded at a level commen- 
surate with the added planning burdens. Finally, internal 
problems of adding staff that is qualified to deal ade- 
quately with the broadening planning purview compound 
agency budgeting problems and the organizational and 
administrative problems of accomplishing multimode 
and interdisciplinary planning activities.” 

Currently, state agencies are required to develop and 
periodically update multimodal transportation plans in 
the face of changing land use policies. Current and pend- 
ing regulatory requirements for energy conservation and 
for minimizing pollution make planning by both state 
and regional agencies arduous and implementation dif- 
ficult. 

The general objective of the NCHRP research is to (a) 
develop an improved understanding of specific and opera- 
tional impact-identification and -measurement tech- 
niques for use by transportation agencies in state and 
regional transportation decisions and (b) document the re- 
search results within a single volume. The research is di- 
rected primarily at statewide and regional planning, pro- 
gram development, and policy analyses involving move- 
ment of passengers and freight. 

The research team will investigate methodologies 
broadly applicable to all transport modes, including both 
line-haul and terminal facilities for surface and air trans- 
port. Options include all levels of capital investment 
(such as new construction, low-capital strategies, aban- 
donment, and no construction), operational improve- 
ments and assistance, pricing, and regulation. 

Investigation areas will include, but not be limited to, 
economic development, land use and housing, air quality, 
noise, water quality, energy use, natural resources and 
ecosystems, and social and community structure. 


Chlorides, Corrosion, 
and Concrete 


Battelle Columbus Laboratories, of Columbus, Ohio, has 
been awarded a $200,000 contract to study the problem 
of corrosion of reinforcing steel caused by chlorides in 
bridge deck concrete. 

Normally, the alkaline environment in concrete pre- 
vents the corrosion of steel reinforcing bars, a process 
that normally occurs in the presence of moisture and 
oxygen. But when deicing salts are applied to the pave- 
ment, the resulting chloride solution can penetrate the 
concrete cover over the reinforcing bars, change the 
alkaline environment, and corrode the steel. The prod- 
ucts of the corrosion process expand to split or spall 
the concrete. Such spalling eventually causes potholes, 


which mar the riding performance of the deck and can 
ultimately lead to a loss of structural integrity. 

Experts have estimated that the national cost of re- 
pair and replacement for bridge decks made necessary as 
a direct result of spalling exceeded $40 million in 1971 - 
alone. 
* Only asmall amount of chloride is needed to start ; 
the reaction, and the corrosive process is not easily 
stopped. Application of a waterproof membrane and an 
overlay ona repaired bridge deck from which all B 
chloride-contaminated concrete has not been removed — 
may not solve the problem. In some cases it may actu- — 
ally aggravate the condition because it prevents processes 
such as flushing and drying that might help to remove — 
chlorides and also prevents visual examination of the 
deck. 

Several techniques are currently used to arrest and re- 
pair the damage caused by corroding reinforcing steel in 
otherwise structurally sound concrete bridge decks. Re- 
pair techniques include removal of the concrete to or 
below the level of the top mat of reinforcing steel, treat- 
ment of the steel in a variety of ways, and use of various 
materials to replace the concrete removed. In addition 
to replacement of the damaged concrete, an overlay with 
or without a waterproofing membrane must often be ap- 
plied. The effect of these methods on subsequent corro- 
sion has not been determined. 

Battelle researchers are charged with determining how 
effective various repair methods are in arresting corrosior 
of the reinforcing steel both within and outside the re- 
paired areas and whether some of these methods actually 
aggravate the corrosion problem. 

The research will include preliminary field survey, 
laboratory evaluation, and field investigation of repair 
methods currently used throughout the United States. 
The major emphasis of the project will be on commonly 
used methods, but the researchers may investigate some 
methods that have been used experimentally in the field. 


Testing 
Moisture Sensors 


Newly designed instruments that will detect and measure 
the presence of water in pavement bases, subgrades, and 
earth materials will be field-tested by Southwest Researc 
Institute, San Antonio, under a $150,000 contract from 
NCHRP. The State University of New York will partici- 
pate in the research as a subcontractor. 

The instruments under test were developed by South- 
west Research Institute and by the Research Foundatior 
of the State University of New York under 2 previous 
NCHRP contracts. The previous projects, NCHRP 21-2 
and NCHRP 21-2(2), were concerned only with develop- 
ment, while the new project, NCHRP 21-2(3), will in- 
volve selection of field sites, installation of test sensors, 


td evaluation of their performance over a protracted 
riod. 
Two prototype moisture sensors will be tested: one 
: ed on the nuclear magnetic resonance method and 
RE based on a radiofrequency dielectric coefficient. The 
sors are required to provide remote readouts of local 
sing, to monitor subsurface conditions remotely, to 
vide long-term continuous monitoring, and to operate 
h a high degree of precision. Approximately 30 sen- 
i s of each type are expected to be used in the field 
aluation program. 
Data collection from all sensors will be carried out 
ring a period of at least 1 year. Data analysis will be 
esed on accuracy, precision, reliability, and practicality 
the sensors for actual field applications of moisture 
ppasurement, Results from the several sensors at a test 
se will be compared with one another and with results 
ptained by conventional moisture-measurement 
sthods. 
| Researchers expect that the moisture sensors devel- 
ved and fabricated in this program and the appropriate 
sadout instrumentation will meet the requirements of 
ighway engineers for moisture sensors capable of either 
porary or permanent implantation in highway sub- 
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| Specific applications include moisture measurement 
granular base under rigid and flexible pavements, at 
lints in pavement systems, in subgrade and subbase to 
stermine effectiveness of drainage, in embankments to 
seasure moisture fluctuations, of all types of materials 
ere monitoring of changes from the as-compacted 
ate is required, behind retaining walls to observe build 
0 of moisture, in fills to determine limiting depth of 
sasonal moisture fluctuation, and under pavements as a 
ide to seasonal requirements for adjusting vehicle load 
mits. Testing of the units is expected to be completed 
December 1976. 


uctures for on-the-site monitoring of moisture content. 


FOREIGN RESEARCH NEWS BRIEFS 


C. W. Gilchrist Retires— 
William H. Yeates Named 
to Head RTAC 


William H. Yeates, formerly chairman of Dictaphone 
Corporation, Ltd., is the new managing director of the 
Roads and Transportation Association of Canada, suc- 
ceeding C. W. Gilchrist who retired in September after 
nearly 25 years of service. 

RTAC is anonprofit and nonpolitical research and in- 
formation organization bringing together 970 members 
from both public and private sectors of Canada’s trans- 
port field. 

A native of Hamilton, Yeates studied business ad- 
ministration at the University of Western Ontario. Upon 
graduation, he joined |BM Company, Ltd., and later held 
several senior positions with Underwood, Ltd., becoming 
president in 1965 and chairman of the board of Olivetti 
Underwood, Ltd., the following year. In 1968 he was 
appointed vice-president and managing director of Dicta- 
phone Corporation, Ltd., and left the firm as chairman 
of the board. 

Gilchrist’s retirement coincided with the sixtieth 
Anniversary of RTAC. Once a cub reporter for a mari- 
time newspaper and later a distinguished journalist, Gil- 
christ was the driving force behind a reorganization that 
in 1950 saw the then Canadian Good Roads Association 
establish its first permanent secretariat in Ottawa and 
greatly widen its scope of activities to include technical 
research. That year, he was also involved in other changes 
brought about by a revitalization program. One of these 
gave industry a formal voice in the association’s affairs, 
which had until then been principally restricted to gov- 
ernments and individuals. 

During the next 20 years, Gilchrist proved to be a 
dynamic leader who oversaw the association’s growth 
from an informal body to the thousand-member organi- 
zation it is today. Under his guidance CGRA added 
several important services, including technical publica- 
tions, a resource center and information links with trans- 
portation data banks in other countries, a scholarship 
program, and the Council on Uniform Traffic Control 
Devices for Canada, which sets national standards in this 
field. 

He led the organization through its second major 
reorientation in 1970, when it changed its name to Roads 
and Transportation Association to signify its interest in 
the development of all modes of surface transportation. 
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FHWA Computer Programs 
Help Build Taiwan Highways 


Situated in the southwestern tip of the Taiwan Province, 
Republic of China, Koohsiung is the second largest city 
on the island, occupying a land area of 113.8 square 
kilometers. Because of the extension of Koohsiung Har- 
bor, the development of industrial sites, and the estab- 
lishment of an export processing zone in recent years, 
the city has grown rapidly and is becoming a metropoli- 
tan area with outlying satellite communities. 

The existing road network was inadequate to accom- 
modate the rapid urban growth and the ever-increasing 
traffic demands. The Koohsiung Municipal Government, 
therefore, retained the service of China Engineering Con- 
sultants, Inc., to make a comprehensive transportation 
study for the Koohsiung area. The study was started in 
July 1972 and completed in June 1974. 

With a population of 900,000 in 1972, Koohsiung 
generates 1.7 million personal trips per day, or an average 
of 1.5 daily trips per person. Population is forecast to 
increase to 1.5 million in 1991, personal trips per day to 
3.1 million, and average daily trips per person to 1.8. 

The existing network analysis and traffic demand 
forecast were processed in cooperation with the IBM 
Corporation, Taiwan, by the urban transportation plan- 
ning computer programs developed by the Federal High- 
way Administration. The unprecedented experiment of 
adapting these programs to local characteristics in Taiwan 
has proved to be successful. The China Engineering Con- 
sultants, Inc., expects to cooperate with local IBM offices 
in making similar studies in other large cities. 


1 The Sun-Moon Lake, Taiwan. 


2 Highway construction in Taiwan 
poses its own particular problems. This 
section of the East-West Highway, con- 
structed around 1960, traverses an area 
inaccessible at that time to construction 
equipment. The right-of-way was liter- 
ally carved by hand out of solid rock. 


URBAN TRANSPORTATION 
NEWS BRIEFS 


Office of Technology Assessment 
Studying Future Rail Transit Systems 


Studies to assist Congress in formulating policies for 
the future development of rail rapid transit systems are 
being monitored for the Office of Technology Assess- 
ment by an 11-member Urban Mass Transit Advisory 
Committee, headed by George Krambles, general opera- 
tions manager of the Chicago Transit Authority and a 
member of the Executive Committee of the Transporta- 
tion Research Board. Several other TRB committee 
members are serving on the panel, which comprises a 
broad range of interested citizens from experts in transit 
technology to advocates for the poor whose jobs de- 
pend on reliable public transportation. 

OTA, the recently created technical advisory arm of 
the Congress, awarded 2 study contracts in the summer 
of 1974 in response to growing legislative interest in 
public transit as a tool for easing contemporary prob- 
lems such as urban congestion, pollution, and energy 
shortages. The objective of the studies is to provide in- 
dependent and balanced information about alternative 
courses of action and their consequences. 

The OTA transit assessment contracts are being 
carried out by Battelle Columbus Laboratories, Ohio, 
which is studying the role of automation, and Skid- 
more, Owings and Merrill, Washington, D.C., which is 
examining community planning processes. 

The OTA study awarded to Battelle Columbus 
Laboratories is being performed during a 12-month 
period at a cost of $218,501. The advantages and dis- 
advantages of automation in rail rapid transit are being 
explored so that future projects can avoid the serious 
cost overruns and operating problems that have charac- 
terized recently built, highly automated systems. 

Among factors to be considered are equipment de- 
velopment, reliability, public acceptance, labor displace- 
ment, and economic impacts. The study is considering 
passenger safety considerations and the future role of 
human operators as increasingly sophisticated, automated 
control equipment is developed. 

The second transportation study is an assessment of 
the ways in which communities reach decisions on 
whether to develop or modernize transit systems. This 
study, to be performed by Skidmore, Owings and 
Merrill, will be carried out during a 10-month period at 
a cost of $232,604. 

Seattle, where rail-transit systems have been rejected, 
is among the 9 locations being assessed. In communi- 
ties where such systems have been built, the object of 
the assessment is to determine whether planners gave 
adequate attention to factors such as technical and 
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Seattle is 1 of 9 cities whose transporta- 
tion needs are being studied by Skidmore, 
Owings, and Merrill under contract from 
the Office of Technology Assessment. 


The Office of Technology Assessment 


The Office of Technology Assessment is an advisory arm of the 
U.S. Congress. Its basic function is to help legislative policy- 
makers anticipate and plan for the consequences of technological 
change. OTA provides Congress independent and timely informa- 
tion about the potential effects and side effects—both beneficial 
and harmful—of technological applications. 


Established by the Technology Assessment Act of 1972 (Public 
Law 92-484), OTA’s mission is to examine the many ways, ex- 
pected and unexpected, in which technology affects people’s 
lives. The assessment of technology calls for exploration of the 
physical, biological, economic, social, and political impacts that 
can result from applications of scientific knowledge. 


OTA consists of a nonpartisan congressional board, comprising 6 
Senate and 6 House members, who set policy; a director, who 
is also a member of the board; a deputy director and other of- 
ficers and employees; and a 12-member citizen advisory council, 
which includes as ex-officio members the comptroller general of 


economic feasibility, public needs, flexibility, and re- 
liability. 

Assisting in the community planning assessment in 
the role of subcontractor is Systems Design Concepts, 
Inc., a Washington, D.C., firm with previous experienc 
in transportation studies involving the skills of a variet 
of disciplines. 

Preliminary reports on the 2 rail transit studies are 
currently being prepared for the use of congressional 
committees dealing with legislation in this area. 


the United States and the director of the Congressional Research 
Service of the Library of Congress. 


The chairmanship of OTA’s congressional board rotates between 
the Senate and the House in alternate Congresses. The current 
board chairman is Senator Edward M. Kennedy, Democrat of 
Massachusetts. The vice-chairman is Congressman Charles A. 
Mosher, Republican of Ohio. 


The director of OTA is Emilio Q. Daddario, who isa former * 
member of Congress and was instrumental in the development 
of the Technology Assessment Act. The deputy director is 
Daniel V. DeSimone, a former White House science policy as- 
sistant. The chairman of the citizen advisory council is Harold 
Brown, president of the California Institute of Technology. The 
vice-chairman is Edward Wenk, Jr., of the University of Washing- 
ton. 


Early in 1974, OTA began its work for Congress by launching 
assessments in 6 areas; food, energy, oceans, materials resources, 
health, and urban public transportation. 


INDUSTRY NEWS BRIEFS 


New Glare Screen Under Test 
on High-Accident Highway Section 


A louvered glare screen that has been in use on West 
German autobahns for the past 6 years is currently being 
tested on a 4-mile, high-accident stretch of Interstate 
highway in the Portland, Oregon, area. The test, being 
conducted by the Oregon Department of Transportation 
in cooperation with the Federal Highway Administration, 
follows an earlier successful test installation on a smaller 
scale at a classically dangerous curve on the same high- 
way. 

Set at variable angles to the roadway and at intervals 
of 21 to 48 inches, according to local conditions, the 
green ‘‘forward”’ screen is highly adaptable and easy to 
maintain. Its blow-molded polyethylene ‘‘blades’’ are 
ellipsoidal and have no sharp edges. When hit, the flexi- 
ble blade will bend out of the way and return to its origi- 
nal position. 

Available in heights of 2, 3, and 4 feet, the screen can 
be speedily mounted on concrete dividers, guardrails, or 
on the ground. It offers an impenetrable shield against 
headlight glare and at the same time affords accessibility 
and visibility from one side of a highway to another in 
case of emergency. This spacing also minimizes the ac- 
cumulation of windblown solid wastes along the road- 
way. 

With only 1 single lane coned off, the new installation 
required an average of about 8% minutes per unit. This 
included drilling a hole in the concrete divider, setting a 
mounting plate, plumbing the blade with a bubble level, 
inserting 2 through bolts, and tightening the nuts. 

The durable green of the forward screen is unobtrusive 
because it blends readily with natural backgrounds. 

Additional information is available from Proven Prod- 
ucts, Inc., 7560 S. W. Laview Drive, Portland, Oregon 
97219, 503-244-9185. 
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Letter to the Editor 


Dear Sir: 

| read with interest in your Autumn 1974 issue the 
feature article, ‘‘Determining No-Passing Zones in Arizona 
With Safety and Accuracy.” 

The equipment being used by the state of Arizona is 
manufactured by Nu-Metrics Instrumentation, Vanderbilt, 
Pennsylvania. 

Nu-Metrics is presently the world’s largest manufac- 
turer of vehicle-installed, electronic digital distance- 
measuring instruments and systems. Our distance- 
measuring instrument is used by almost all of the state 
highway departments and many county and municipal 
engineers as well. 

Nu-Metrics developed the range tracking system to al- 
low highway engineers to quickly and, more important, 
accurately establish no-passing zones. Development took 
most of 1972. One of the first systems was sold to the 
state of Arizona in early 1973. Since that time, many 
state, and even county, highway departments have fol- 
lowed suit to make their highways safer for motorists. 

We hope the article provided interesting and valuable 
information for your readers. Anyone requiring addi- 
tional information regarding the Nu-Metrics range track- 
ing system may contact Nu-Metrics Instrumentation, 

RD 1, Box 489, Vanderbilt, Pennsylvania 15486, 
412-628-0400. 
Sincerely yours, 
Robert T. Semsly 
National Sales Manager 


Motorist and Pedestrian 
Behavior Studied by 
Use of Innovative Signals 


The 3M Company has instituted a long-range program to 
measure driver and pedestrian behavior at signalized in- 
tersections to obtain information that can contribute to 
a reduction of accidents at such locations. 

Called OPSEE (optically programmed signal efficiency 
evaluation), the program will use 3M’s optically pro- 
grammed traffic signals at 100 selected intersections in 
municipalities throughout the United States. 

Through application of incremental optic technology, 
optically programmed signals allow drivers or pedestrians 
to see only signals that are directed at them, thereby elim- 
inating their decision-making task of interpreting which 
signal indication is meant to control their movements. 


Specific types of signalized intersections to be studied 
in the 3M National Field Laboratory include (a) closely 
spaced intersections, where drivers can be misled by 
downstream signals not intended to control their move- 
ment; (b) skewed (angled) intersections, where drivers 
are confused by signals intended for other approaches, 
and (c) separate turn signals, where drivers are confronted 
with conflicting through- and turning-movement indi- 
cations. 

A fourth element of the intersection study will focus 
on pedestrian behavior and safety. 

“A credibility gap exists between what traffic engi- 
neers program to happen at signalized intersections and 
what pedestrians expect to happen,” says a 3M spokes- 
man. ‘‘A case in point is the pedestrian signal-change 
button. The pedestrian will push the button and, if 
nothing happens immediately, will assume that it is not 
working and walk out against the light. 

‘Pedestrians simultaneously view the signal intended 
for them and the signal for motorists. When they see the 
green light for motorists, they will often respond to that 
rather than the ‘Don't Walk’ indication meant for them 
and then be caught in the middle of the intersection 
when the light changes. With optically programmed sig- 
nals, pedestrians see only the signal meant to control 
their safe passage across the intersection.” 

Currently, more than half the states have some criteria 
defining the use of optically programmed signals at prob- 
lematic intersections, according to 3M. The goal of the 
study is to provide the data needed to support the con- 
tention that greater signalized intersection safety is pos- 
sible and to provide engineers with the documentation 
they need to recommend improvements. 

The magnitude of the problem is evidenced in 3M’s 
estimate that approximately 10 percent of all intersec- 
tions in the United States are marked by conflicting sig- 
nals. 

“Traffic signals are purported to be not safety devices 
but a means of assigning right-of-way at intersections. We 
feel, however, that, given certain sets of geometric condi- 
tions—intersections where drivers and pedestrians may be 
confused at the sight of too many signals—optically pro- 
grammed signals can serve as safety devices. At the very 
least, they can provide greater safety than conventional 
signals.’ 

In addition to the 100 selected sites, the OPSEE pro- 
gram will encompass study of existing optically pro- 
grammed signal installations, some of which have been in 
existence since 1966. . 

Results of the study will be published after the first 
12-month period. As the findings indicate the desirability 
and direction of continued studies, evaluations will pro- 
ceed. 


1 Skewed and multiple-lane intersections 
are much easier for the driver to negotiate 
with the 3M Company system of optically 
programmed signals that allow their messages 
to be seen only by drivers in the affected 
lane. Drivers in the other lanes see no signal 
change and so are not tempted to make a 
wrong response. 


2 This is a rear view of a traffic signal that 
has been optically programmed so that its 
indication can only be seen by drivers in the 
through lanes, which are visible on the 
signal’s lens (image is inverted). That por- 
tion of the lens showing the left-turn lane 
has been covered with a special opaque tape. 
Therefore, to the driver in that lane (bottom 
right of photo), the signal appears dark. 
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Highway Safety Is 
Challenging and Fascinating 
Says P. F. Waller, 

North Carolinal University 


Clinical psychology and highway safety may not have a 
great deal in common, but Patricia F. Waller, staff asso- 
ciate of the Highway Safety Research Center of the Uni- 
versity of North Carolina, switched from the former to 
the latter in 1967 and has not regretted it. 

“Highway safety is such a broad field that it requires 
the contributions of all kinds of people. | find it challeng- 
ing and fascinating,’ says Waller, who started with the 
center on a part-time basis. ‘For the last 3 years | have 
been working full time, and | still find that | can’t begin 
to accomplish nearly all I'd like to do. 

‘We have been surprised and gratified by the degree 
of cooperation we have received from the general public,”’ 
she adds. ‘‘Many times they gave us more credit than 
we deserved, such as when they wrote letters telling us 
how glad they were that we were finally going to solve 
the problem of death on the highway!”’ 

Since joining the Highway Safety Research Center in 
1967, Waller has been responsible for a major project 
concerning the evaluation and upgrading of driver licens- 
ing and driver improvement programs. Currently, she is 
involved in developing a new pictorial driver license ex- 
amination for applicants who cannot read well enough to 
take the written examination. 

Waller graduated from the University of Miami in 1953 
with an AB degree; 2 years later she received her master’s 
degree. After interning at the Veterans Administration 
Hospital in Roanoke, Virginia, she was an instructor at 
the Medical School of the University of North Carolina, 
where she received her PhD in clinical psychology in 
1959. 


She served as a psychologist at the Veterans Adminis- 
tration Hospital in Brockton, Massachusetts, from 1960 
until 1962, when she returned to the University of North 
Carolina as a lecturer and research associate in the De- 
partment of Psychology. 

In the meantime, she married Marcus B. Waller, who 
had been a fellow student at the University of North 
Carolina several years earlier. They spent 2 years in Bar 


Harbor, Maine, before settling in Chapel Hill, North 
Parolina. 

“Bar Harbor was not exactly a hotbed of activity in 
ihe field of clinical psychology,” Waller recalls. So she 
pplied for a U.S. Public Health postdoctoral fellowship 
nd spent the next 2 years doing research in animal be- 
avior, an activity that she really enjoyed. ‘The whole 
approach to research at the lab in Bar Harbor had a last- 
1g effect on my thinking,” she says. 

Waller's move into the field of highway safety was 
lictated by antinepotism. Her husband heads the ex peri- 
mental psychology program at the University of North 
arolina and, because he had a regular appointment on 
heir return to Chapel Hill, it was not possible at the 
time for her to have one. Nevertheless, she taught for 
everal years on a temporary basis in the Department of 
sychology and the School of Education. Then when 
he state established the Highway Safety Research Center, 
. J. Campbell asked Waller to join the staff. ‘’| didn’t 
even take him seriously,’’ she says. ‘Several months 
pater he asked me again, and feeling as if | was turning 

y back on everything | had ever done, | agreed to try it 
na half-time basis.”’ 

She is currently involved in research on motorcycle, 
micycle, and pedestrian accidents and measurement of 
exposure to risk of traffic accidents. She also edits the 
moroceedings of the semiannual North Carolina Symposium 
fon Highway Safety and chairs the Transportation Re- 
search Board’s Task Force on Driver Regulation. 

Since 1970 she has served part-time on the faculty of 


ithe Department of Health Administration, where her 
smajor interest has been injury control and emergency 
‘medical services administration. She is especially con- ¥ 4 
erned about the implementation of research findings ‘oon a 


SHARP 


hrough legislative and administrative measures and the 

valuation of such measures. 
| “I like the practical application of research findings,” 
she says, ‘’although | still relish the opportunity to toy 
with theory at a more academic level. | firmly believe 
that not all research should be immediately relevant. 
Too many major contributions have been based on re- 
search that would not have been considered terribly rele- 
vant at the time it was conducted.” 

Waller is the author or coauthor of almost 40 papers 
and reports and is a member of several psychological and 
scientific societies. She is listed in American Men and 
Women of Science, Leaders in American Science, Who’s 
Who of American Women, and Who's Who in the South 
and Southwest. 

The Wallers and their 4 children live in the country on 
a property that they share with ducks, geese, cats, dogs, 
and a flying squirrel. ‘‘Between our work and our family 
we really don’t have much time for anything else,’ says 
Waller. ‘’The major problem is a chronic lack of time. 
Yet | feel this kind of problem is a luxury; | really like 
everything | do.” 
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Economy, Efficiency, Energy 
Are Paramount Concerns 

in Planning, Says 

G. V. Wickstrom 


“As transportation officials, planners, and engineers, we 
must continue to strive to provide what the public wants— 
a quality level of transportation service. In many urban 
areas, transportation facilities and services have failed to 
keep pace with land development. We now need to re- 
examine and broaden our effectiveness through the urban 
planning process. Land use and transportation must be 
planned simultaneously if maximum social benefit is to 
be achieved at least monetary and environmental cost.’ 

Wickstrom speaks with nearly 2 decades of experience 
in urban transportation planning behind him. He has a 
degree in civil engineering from Cooper Union and com- 
pleted graduate training in traffic engineering in 1956. 
His first job in transportation was to direct the installa- 
tion of 10,000 parking meters in New York City. After 
attending the Yale Bureau of Highway Traffic, he re- 
turned to the New York City Traffic Department as 
chief of arterial planning. In that position he worked on 
1-way street plans for midtown Manhattan and compre- 
hensive TOPICS studies in the other boroughs of New 
York City. 

In 1958, he joined the firm of Edwards and Kelcey to 
conduct a highway corridor study in Bridgeport, Con- 
necticut. Between 1960 and 1972, he served as director 
or deputy director of large urban transportation studies 
in Philadelphia, Wilmington, and Washington, D.C. In 
1972, he was appointed program coordinator for the 
Metropolitan Washington Council of Governments and 
now serves as director of technical services for that 
agency. 

“The 3C planning process is about to be supplemented 
with concerns for the 3Es—economy, efficiency, and 
energy. Much greater emphasis will need to be placed on 
developing less costly means of moving people in urban 
areas. More efficient energy-conserving ways of provid- 
ing accessibility must be found. Is it economical to de- 
sign for everyone who wishes to travel in peak periods? 
Is it efficient to run empty buses in off-peak hours? Can 
we afford to continue our energy-wasting land develop- 
ment practices? We must see a return to placing impor- 
tance on cost and benefit in transportation decision- 
making.’ 

Wickstrom is a frequent public speaker and has 
authored more than 20 published papers. He recently 
coauthored the chapter on urban transportation plan- 
ning for the new Highway Engineering Handbook. A 
registered professional engineer, he is very active in pro- 
fessional affairs. He served as chairman of the ITE Com- 
mittee on System Considerations for Urban Freeways 
and the HRB Committee on Travel Forecasting and is the 
current chairman of the TRB Committee on Information 
Systems. He is also chairman of an NCHRP advisory 


committee and the ASCE Committee on Urban General 
Planning. 

A current task is his work as principal investigator on 
NCHRP Project 8-12, Quick Response to Urban Policy 
Issues. 

‘We must recognize that land use decisions dictate 
transportation requirements and impacts and that far 
greater attention should be paid to pointing out the con- 
sequences of such land development decisions if an im- 


proved urban transportation system is to be achieved,” 
he concludes. 


VING WITH 
ARGINAL AGGREGATES 


call for papers has been issued for an ASTM Symposium 

Living Aggregates to be held in Montreal, Canada, the 

ek of June 22-27, 1975, during the 78th Annual Meet- 
ig of the American Society for Testing and Materials. 
_ The symposium is sponsored by the ASTM Committee 
n Concrete and Concrete Aggregates. 
| The purpose of the symposium is to generate an ac- 
»unting of novel experience in using marginal aggregates 
| portland cement concrete within the constraints of 
aandard specifications and, perhaps, to provide guidance 
pr the revision of those specifications. 
_ The committee reserves the right to recommend pos- 
‘ale publication of the symposium papers in book form. 
_ Authors are invited to submit the title and a 300- to 
)0-word abstract with an ASTM paper offer form, both 
triplicate, by January 6, 1975, to the symposium 
nairman, Cecil H. Best, Applied Mechanics, Seaton Hall, 
ansas State University, Manhattan, Kansas 66506, 913- 
32-5630. ASTM offer forms are available from Cecil H. 
est or Jane B. Wheeler, ASTM, 1916 Race Street, 
riladelphia, Pennsylvania 19103, 215-569-4200. 


RANSPORTATION IN CANADA 


he Roads and Transportation Association of Canada is 
w accepting proposals from authors of papers for pre- 
ntation at its 1975 annual conference, to.be held Sep- 
mber 23-26 in Calgary. 

In line with the association’s broad orientation, papers 
ay relate to any aspect of transportation—engineering, 
ance, economics, administration, or management— 


however, organizers have suggested a number of themes 
for the 4-day conference: impact of metric conversion 

on transportation; energy and its effects on transporta- 
tion; transportation and regional development; operating 
strategies for bus transit; economic impact of transporta- 
tion projects and systems; goods movement and terminals; 
construction and maintenance cost delay problems: man- 
power, equipment, and finances; transport technology; 
traffic signals, signs, and markings; safety in transporta- 
tion; trends in rural and urban transportation; air, surface, 
and marine transportation interfaces; developments in 

the fields of soils, materials, structures, and geometric 
design. 

Papers must be of Canadian origin or directly related 
to Canadian experience. 

The deadline for declaration of intent to present a 
paper and submission of a 500-word abstract is February 
28, 1975. The deadline for submission of the complete 
manuscript is June 30, 1975. 

For further information, contact C. Donald Holmes, 
Director of Technical Services, Roads and Transporta- 
tion Association of Canada, 875 Carling Avenue, Ottawa, 
Canada K1S 5A4, 613-729-5185. 


POLLUTION AND THE 
ENVIRONMENT 


The Third Joint Conference on Sensing of Environmental 
Pollutants will be held in Las Vegas, Nevada, November 
10-13, 1975. The conference, which is sponsored by 10 
cooperating associations and agencies, has as its theme, A 
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Focus on Applications of Science and Technology to the 
Effective Assessment of Pressing Environmental Prob- 
lems. 

Technical sessions will feature information exchange 
on the close interrelation of sensing methodology and as- 
sessment of environmental problems. 

Papers are solicited in the areas of measurement of 
pollutants and assessment of problems associated with 
personal exposure monitoring; pollutants of current in- 
terest; energy extraction, processing, transport, and use; 
general transportation and other urban activities; agri- 
cultural activities; industrial processes; waste disposal 
methods; interactions between climate and pollution; 
long-range global environmental trends; and relation of 
data bases and processing to user needs. 

Those wishing to present papers (20 to 25 minutes) 
should submit a short (50 to 100 word) abstract to be 
incorporated in the conference program and an extended 
abstract (400 to 500 words) to be used by the program 
committee in selecting papers to be presented at the con- 
ference. These abstracts must be received by April 30, 
1975, by the program chairman, Henry Freiser, Depart- 
ment of Chemistry, University of Arizona, Tucson, 
Arizona 85721. Each contribution should list the full 
names and affiliations of each author. A conference rec- 
ord containing the complete papers will be published. 
The deadline for receipt of the final manuscript of each 
paper is November 1, 1975. 


AIRCRAFT CRASHWORTHINESS 
Symposium Arranged 


A Symposium on Aircraft Crashworthiness will be held 
October 6-8, 1975, in Cincinnati, Ohio. The symposium 
is sponsored by the Office of Naval Research, the Army 
Air Mobility Research and Development Laboratory, and 
the Air Force Aerospace Medical Research Laboratory 


in cooperation with the Federal Aviation Administration. 


The objective of the symposium is to provide a forum 
for the exchange of information on the need for crash- 
worthy aircraft; the state of the art of aircraft crashwor- 
thiness design, testing, analysis, and simulation; and sig- 
nificant crashworthiness research and development. 

The symposium is intended to provide a unique op- 
portunity for aircraft researchers, designers, and manu- 
facturers and federal agencies to discuss the following 
aircraft crashworthiness topics: injury criteria, occupant 
protection (e.g., seats, restraint systems), crash impact 
loading of aircraft structures, crashworthiness simulation 
and analysis, and postcrash factors. 

Leading authorities will present lectures on the above 
topics. The proceedings will be published in a hard- 
bound volume and provided to each participant. 

For further information contact one of the following: 
R. Huston, Department of Engineering Analysis, Mail 


Loc 112, University of Cincinnati, Cincinnati, Ohio 
45221; K. Saczalski, Code 474, Office of Naval Research 
800 North Quincy Street, Arlington, Virginia 22217; W. 
Pilkey, Department of Engineering, Science and Systems, 
University of Virginia, Charlottesville, Virginia 22901. 


PERSONAL RAPID TRANSIT 
CONFERENCE 


Research, development, and demonstration programs 
under way in many countries have stimulated interest in 
personal rapid transit. These activities are a serious re- 
sponse to the need for significant improvements in urbar 
mobility. 

In a personal rapid transit system, automated vehicles 
no larger than small automobiles carry people and goods 
nonstop between stations in a network of slim guideway: 
that serve major activity centers or an entire urban area. 
PRT vehicles are occupied by a single individual or a 
small group traveling together and may either be re- 
stricted to a guideway or have the capability to operate 
on both a guideway and street system. 

The 1975 International Conference on Personal Rapic 
Transit, to be held at the Regency Inn, Denver, Colorade 
September 17-19, 1975, will provide a forum for people 
of diverse views and intense interest in urban transport 
to broaden and deepen their understanding of the status 
of technology, planning, implementation, and implica- 
tions of personal rapid transit and its relative merits to 
alternate modes. 

Authors interested in submitting papers for possible 
presentation at the conference are asked to send a 1,000 
to 1,500-word extended abstract before January 30, 
1975, to Gordon J. Amundson, Conference Coordinator 
Department of Conferences, 222 Nolte Center for Con- 
tinuing Education, University of Minnesota, Minneapolis 
Minnesota 55455. 


PAVEMENT DESIGN SPECIALTY 
CONFERENCE SCHEDULED 
FOR ATLANTA IN JUNE 


The Committee on Structural Design of Roadways of thi 
American Society of Civil Engineers is sponsoring a Pave 
ment Design Specialty Conference at Georgia Institute o 
Technology, June 1-3, 1975. Engineering educators, 
practicing engineers, and representatives from govern- 
ment, industry, and other agencies concerned with pave- 
ment design are invited to submit papers on topics relate 
to the conference theme. 

Topics of interest are flexible pavement design, over- 


design, effect of ecology on pavement design, rigid 
ement design, performance of rigid and flexible pave- 
nts, and materials and material specification. 

hose wishing to present papers are asked to send an 
tract (approximately 200 words) by January 15, 1975, 
he Committee on Structural Design of Roadways, 

t Office Box 80730, Atlanta, Georgia 30341. Finished 
ies of accepted papers (typed on available paper) are 
March 1, 1975, for publication and distribution prior 
he conference. Proceedings will be published. 


RANSPORTATION CONFERENCE 


if FOR UNIVERSITY OF ILLINOIS 


¢ sixty-first Annual Transportation and Highway Engi- 
ering Conference will be held February 25-26, 1975, 
the University of Illinois at Urbana-Champaign. A de- 
ed program and registration materials are available 

m Marshall R. Thompson, 111 Talbot Laboratory, 
iversity of Illinois at Urbana-Champaign, Urbana, 

ois 61801. 


VEMENT CONDITION 
ALUATION SYMPOSIUM 


The Transportation Research Board Committee on 
wvement Condition Evaluation is calling for papers on 
= general subject area of evaluation of structural and 
face-roughness properties of flexible and rigid pave- 
nts for airfields and highways. 
| The papers will be considered for formal presentation 
3a Symposium on Pavement Condition Evaluation to 
scheduled during the January 1976 TRB Annual 
®eting in Washington, D.C. Papers should be received 
» August 10, 1975; however, notices of intention to 
tomit papers should be received by May 1, 1975. 
Papers should include information on laboratory or 
hd studies using nondestructive testing procedures for 
¢e determination of pavement structural adequacy, 
tta acquisition methods for pavement surface condition 
‘rveys including roughness (profile) measurements, and 
Sent developments in the use and correlation of pave- 
5nt condition data. Areas to be included are equip- 
nt, calibration, correlation, data acquisition and in- 
‘ntory techniques, methods of measurement, interpre- 
tion of results, pavement characteristics indicated by 
ita, and application of results to field practice. Em- 
sasis is to be on nondestructive evaluation procedures 
improve future pavement performance. 
Notices of intention to submit papers should be sent 
| Karl H. Dunn, Research Engineer, Division of High- 


ways, Wisconsin Department of Transportation, 304 


North Randall Avenue, Madison, Wisconsin 53715, 608- 
266-2875. 


LOW-VOLUME ROADS 


The Transportation Research Board, along with 10 
other agencies and associations, is sponsoring a confer- 
ence on Low-Volume Roads at the Rodeway Inn, Boise, 
Idaho, June 16-19, 1975. The purpose of the conference 
is to bring together the latest information and experience 
from the various owners, operators, builders, and users 
of lightly traveled roads. Included will be a field trip 
over a range of typical low-volume roads, where those in 
attendance will see many typical problems. 

Among the general subjects that will be covered are 
planning and economic strategies, selection of design 
standards, construction and maintenance strategies, and 
operation aspects. 

Further information can be obtained from J. W. 
Guinnee, Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 
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Factors 


M. MASHOUR 


in , 
Signalling 


Systems 


Specific. 
_ Applications 
Railway Signaling - to Railway 
Systems: Signalling 
Exploring the = 
Human Factor 


ALMOVIST ® WIKSELL INTERNAT Sweden 
JOHN WILEY & SONE/New York —-Toranto 


Human Factors in Signalling Systems: Specific Applica- 
tions to Railway Signalling. M. Mashour, University of 
Stockholm. John Wiley and Sons, 605 Third Avenue, 
New York 10016. 342 pp. $29.75. 


This book is a human factors contribution to the design 
and construction of railway signaling systems and deals 
with a variety of psychological problems and methods 
that are of relevance to optical signaling in general. There 
is a wealth of colorimetric and psychophysical research 
on the physical aspects of individual signal lights, pri- 
marily those related to detection and color perception. 
But by themselves these findings are not sufficient to dis- 
close and explain the various types of human error asso- 
ciated with the design of a signaling system and its use. 
In this book, the author investigates and explains the 
sources of these errors in railway signaling and incorpo- 
rates methods of analysis and extensive experimentation. 
The book provides design recommendations for the 
reduction of human errors in railway signaling systems. 
The results can be used by the signal engineer and the 
safety expert as a guide to signaling design and applica- 
tion. As a research work, the book fits in the area of 


human factors engineering and applied and experiment 
psychology. 

The contents include human factors problems and 
objectives, signal indications, organizations of signal co 
figurations, physical aspects of signals, experimental 
signal system, degrees of difficulty in signal recognition 
signal detection problems, task analysis and simulation, 
and error analysis. 


ASTM Offers 2 Sections of 
1974 Annual Book on 
Standards for Cement and Concrete 


s 


1974 Annual Book of ASTM Standards on Cement; Lin 
Ceilings and Walls (Including Manual on Cement Testing 
Part 13. 494 pp. $17. 1974 Annual Book of ASTM 
Standards on Concrete and Mineral Aggregates (Includir 
Manual of Concrete Testing), Part 14. 628 pp. $20.50. 
American Society for Testing and Materials, 1916 Race 
Street, Philadelphia 19103. 


Part 13 contains 99 ASTM standards of which 31 perce 


are new, revised, or changed in status since the 1973 ec 


tion. It is brought up to date and published annually i 
November. 


Among the new standards are Specification for the In- 

lation of Steel Framing Members to Receive Screw- 

ached Gypsum Wallboard, Backing Board, or Water- 

istant Backing Board; Specification for Standard 

d; Test for Fineness of Hydraulic Cement and Raw 

terials by the No. 50 (300-um), No. 100 (1 50-yum), 
No. 200 (75-uum) Sieves and Wet Methods. 

Part 14 contains 125 ASTM standards of which 26 

cent are new, revised, or changed in status since the 

3 edition. It is also brought up to date and published 

ually in November. 

jAmong the new standards in this book is Test for 

‘rasion Resistance of Horizontal Concrete Surfaces. 
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. . ; Sy nee the General Motors Research Laboratories 
w Tires Function Rae 


The Physics of Tire Traction: Theory and Experiment. 
Edited by D. F. Hays and A. L. Browne. Plenum Publish- 
ing Corporation, 227 West 17th Street, New York 10011. 
428 pp. $39.50. 


jrough the years, a significant effort has been expended 
measuring tire traction. Although large quantities of 
»erimental data exist, a sufficiently coordinated inter- 
sion has not existed between experimentalists and ana- 
its to provide a theoretical basis for understanding the 
any different phenomena that occur when traction de- 
inds are made on a tire. During the last few years con- 
-n has grown in the tire industry, the automobile in- 
stry, and certain agencies of the U.S. government over 
1s lack of a theoretical framework that would give 


2aning to the tire traction data that have been recorded. 


‘is volume, the first systematic and comprehensive 
satment of the physics of tire traction, describes cur- 
nt basic and applied research that is directed toward 
ving this vital problem. 

It contains the proceedings of a symposium on the 
ysics of tire traction held at the General Motors Re- 
rch Laboratories, Warren, Michigan, in October 1973. 
Concentrating particularly on research that is directed 
determining the fundamental nature of the traction- 
ducing interactions between tire and pavement, both 
th and without the presence of an interface contam!- 


nant, the book contains the following contributions from 
recognized authorities in the field: 

1. Tire traction fundamentals on dry, wet, flooded, 
and snow-covered pavements; 

2. Models for rubber friction and their relations to 

tire traction; 

3. Roles of the tire tread compound, tread pattern, 
and carcass construction in tire traction; and 

4. Relations between the different features of a pave- 
ment’s surface texture and its skid resistance. 


Polymers in Concrete 


Polymers in Concrete. Special Publication 40. American 
Concrete Institute, Post Office Box 19150, Detroit, 
Michigan 48219. 368 pp. $8.25 ACI members, $11 non- 
members. 


Are polymers about to revolutionize the concrete indus- 
try? One can probably find solid arguments on both 
sides of the question. Technology does appear, however, 
to be finding some answers to the everyday problems en- 
countered in the design, construction, manufacture, use, 
and maintenance of concrete products and structures. 

For several years, polymer-impregnated concrete has 
been under intense investigation in laboratories through- 
out the world. Today, new and improved materials are 
resulting from this research—materials that may bring 
forth the answers to some old and troubling questions 
about concrete. 

One of the most frequently encountered structural 
problems on the Interstate Highway System is the cracked 
and deteriorated bridge deck. The use of polymer- 
impregnated concrete, with its low permeability and ex- 
ceptionally high strength, may offer a remedy for this 
defect. 

The incorporation of a relatively small volume of a 
rigid polymer in the pore structure of concrete results 
in a significant increase in the elastic and mechanical 
properties of the material. The main effects of the 
polymer are its improvement of strength, its increase in 
the modulus of the cement phase, and its better bonding 
between the cement and aggregate phases. 

In a special 17-paper symposium volume, the Ameri- 
can Concrete Institute is now offering a complete journal 
on the latest polymer developments and technology. The 
leading authorities in polymer research document their 
findings and analyses. 

Stress-strain properties of polymer-modified concrete 
are discussed in depth. Various polymers and their appli- 
cations are described and explained in detail. Topics 
covered in this definitive publication include polymer- 
impregnated concrete as a composite material, radio- 
graphic structure studies, polymer-impregnated concrete 
spherical hulls for seafloor structures, techniques for 
producing polymer concrete, and a report on the current 
worldwide development of polymer concrete. 
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Boston Experience 


Voice of the People 


Citizen Participation in Transportation Planning: The 
Boston Experience. Alan K. Sloan. Ballinger Publishing 
Company, 17 Dunster Street, Cambridge, Massachusetts 
02138. 180 pp. $12.50. 


In 1970, Massachusetts Governor Francis Sargent declared 
a moratorium on the construction of expressways in the 
Boston area and ordered a restudy of existing transporta- 
tion plans. The resulting Boston Transportation Planning 
Review was one of the country’s first studies designed to 
meaningfully incorporate citizen participation. A com- 
mitment was made to open up the technical processes to 
public scrutiny and to let nonagency and nonprofessional 
parties participate throughout the process of decision- 
making. 

This report shows how that study process evolved from 
the development of basic guidelines for a truly participa- 
tory operation to the final decison-making process. It is 
a book of practical importance for citizens seeking to in- 
fluence public decisions, those interested in current urban 
transportation issues, and those responsible for structur- 
ing participatory process. 


Citizen Participation 
in Transportation 
Planning: The RRis 


RAILROAD 
RESEARCH 
BULLETIN 


Autumn 1974 
Volume 1 Number 2 


U.S. DEPARTMENT OF TRANSPORTATION 
Federal Railroad Administration 


New Railroad Research 
Bulletin Issued 


rmati 
Transpartation Research Beard 


Railroad Research Bulletin. Railroad Research Informa- 
tion Service, Transportation Research Board, 2101 Con- 
stitution Avenue, N.W., Washington, D.C. 20418. 434 pp. 
$8.50. 


More than 1,600 abstracts of articles and research reports 
and 160 summaries of research activities covering the en- 
tire range of planning, building, maintaining, and operat- 
ing rail transportation systems are contained in the Au- 
tumn 1974 issue of the RRIS Bulletin. 

Literature sources in the bulletin are worldwide. The 
material is arranged according to the RRIS classification 
scheme in 2 separate sections, 1 for abstracts and 1 for 
summaries. The book also contains subject term, author, 
and source indexes. 

This issue of the bulletin is the first for which a charge 


is being made. The previous editions were funded by tt 
Federal Railroad Administration so that they could be 
supplied at no cost to the user. Future editions will be 
available on a yearly subscription basis at $15 for 2 
issues, and those interested in subscribing may contact 
RRIS at the above address. 

The Railroad Research Information Service operates 
within the Transportation Research Board under con- 
tract to the Federal Railroad Administration. It was 
formed to acquire and select information on the plan- 
ning, construction, maintenance, and operation of rail 
transportation systems. The RRIS file contains sum- 
maries of ongoing and recently completed projects and 
abstracts of reports and articles that are within the sco 
and objectives of RRIS. In addition to acquisition and 
selection, RR!IS work includes classification, indexing, 
storage, retrieval, and dissemination of resumes and ab- 
stracts. 


Photogrammetr' 
An Elementary 
Approach 


Elements of Photogrammetry. Paul R. Wolf. McGraw- 
Hill Book Company, 1221 Avenue of the Americas, 
New York 10020. 562 pp. $18.50. 


This book has been prepared primarily for use as a text 
for an introductory course in photogrammetry at uni- 
versities, junior colleges, colleges of applied arts and 
technology, and military schools. The book should alse 
be a valuable addition to the libraries of practicing phot 
grammetrists, cartographers, surveyors, engineers, fores 
ers, geologists, geographers, landscape architects, and 
others who use photographs in their work. 

The book provides a modern introduction to the « 
broad and dynamic field of photogrammetry. It includ 
topics such as cameras, photographic geometry, stereo- 
scopy, parallax, radial-line triangulation, flight plannine 
ground control, and stereoscopic plotting instruments. 
addition, it provides introductory coverage on the sub- 
jects of orthophotos, terrestrial photos, oblique photos 
panoramic photos, photography and photographic pro- 
cessing, photogrammetric optics, and remote sensing. 

The book is written in elementary terms as much as 
possible, and extensive use is made of illustrations and 


agrams. Example problems are frequently included to 
arify computational procedures. Metric equivalents are 
erally given in parentheses following foot and inch 
ues. The book is suitable for students of varying levels 
mathematical competence, for understanding the text 
FP uires knowledge of only elementary algebra, geometry, 
d trigonometry. More challenging mathematical devel- 
ments are placed in the appendixes. 


e Nation’s Highways: 
at Lies Ahead? 


What's Down the Road for the Nation’s Highways? Mono- 
graph 7. Edwin A. Finney. American Concrete Institute, 
Post Office Box 4754, Detroit 48219. 253 pp. $9.50 ACI 
members, $11.50 nonmembers. 
ach year billions of motorists travel billions of miles 
er concrete pavement. Increasing automobile and 
#mmercial truck traffic is taking a severe toll on road 
irfaces while present technology searches for an answer 
the durability problem. 
_ Highway administrators, engineers, and builders will 
d some answers to the problem in this new publication 
tom the American Concrete Institute. The book is 
ithored by Edwin A. Finney, formerly with the Michi- 
wn Department of State Highways and Transportation. 
He poses the questions, ‘‘Do we need national skid- 
esistance and toughness standards? How can leaders in 
e highway industry begin to plan for better concrete 
urability while correcting the flaws in today’s pavement 
assign, Construction, and maintenance practices? Will 
entinuously reinforced concrete pavement replace joint 
avement construction within the next 10 years?” 


atigue in Concrete 


Fatigue in Concrete: Causes and Effects. SP-41. American 
Concrete Institute, Post Office Box 19150, Detroit 48219. 
350 pp. $8.25 ACI members, $11.00 nonmembers. 


iighway and structural designers and owners are becom- 
ig keenly aware of the problems of fatigue in concrete 
sembers. The effect of repeated loadings has become 
Nportant because of the widespread adoption of 
Htimate-strength design procedures and increasing use of 
yodern high-strength materials. Concrete structures to- 
By must perform satisfactorily at higher stress levels and 
jithstand the rigors of new and different loadings in 
sansportation and industry. 

Help for the practicing engineer confronted with these 
onsiderations of repeated loading is provided in this new 
Dok. Effects of age, moisture condition, and rate of 
sading on the fatigue strength of plain concrete are ex- 
sained. Also explained are current research reports on 
‘tigue properties of rebar, welded wire fabric, and rein- 
»rced concrete. This information will help the designer 
redict the fatigue behavior of reinforced and prestressed 
embers and plan for prolonged structural life with 
eater durability and lower maintenance costs. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Urban Goods Movement 


12 reports. Subject area: transportation economics. 
Transportation Research Record 496, 114 pp., $4.80. 


Soil Properties 
10 reports. Subject areas: exploration-classification 
(soils); foundations (soils); mechanics (earth mass); soil 


science. Transportation Research Record 497, 113 pp., 
$4.80. 


Pedestrian Programs and Motorist Services 

4 reports. Subject areas: highway safety; road user 
characteristics; traffic control and operations. Trans- 
portation Research Record 498, 36 pp., $2. 


Travel Demand, Mode Choice, and System Analysis 

7 reports. Subject areas: transportation economics; 
urban transportation systems. Transportation Research 
Record 499, 94 pp., $4. 


Corrosion and Corrosion Protection 

6 reports. Subject areas: bridge design; cement and 
concrete; construction; general materials. Transportation 
Research Record 500, 50 pp., $2.20. 


Soil Stabilization 
6 reports. Subject area: foundations (soils). Trans- 
portation Research Record 501, 60 pp., $2.60. 


Visibility: Effects of Vehicle and Lighting 

6 reports. Subject areas: highway safety; road user 
characteristics. Transportation Research Record 502, 
169 pp., $3.40. 


Traffic Control and Guidance 

4 reports. Subject areas: highway safety; traffic con- 
trol and operations. Transportation Research Record 
503, 48 pp., $2.20. 


Port!and Cement Concrete 

6 reports. Subject areas: cement and concrete; con- 
struction. Transportation Research Record 504, 71 pp., 
$3.40. 


Intermodal Transfer Facilities 

5 reports. Subject areas: traffic control and opera- 
tions; urban transportation systems. Transportation Re- 
search Record 505, 47 pp., $2.20. 


Better Maintenance: Measuring Quality; Training 
Personnel; Snow Fences and Deicing Chemicals; 
Planting and Patching 

9 reports. Subject areas: personnel management; 
roadside development; bituminous materials and mixes; 
maintenance, general. Transportation Research Record 
506, 94 pp., $4. 
Bridge Design 

6 reports. Subject area: bridge design. Transporta- 
tion Research Record 507, 68 pp., $3.40. 
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Social, Economic, Behavioral, and Urban Growth 
Considerations 

Q reports. Subject areas: transportation economics; 
roadside development. Transportation Research Record 
508, 105 pp., $4.20. 


Traffic Flow: Theory and Practice 

4 reports. Subject areas: traffic control and opera- 
tions; traffic flow. Transportation Research Record 509, 
55 pp., $2.40. 


Soil Mechanics 

7 reports. Subject areas: highway drainage, pavement 
design; pavement performance; bituminous materials and 
mixes; construction; general materials; exploration- 
classification (soils); foundations (soils); mechanics (earth 
mass). Transportation Research Record 510, 92 pp., 
$3.80. 


Intercity Freight Movement by Rail and Highway 
4 reports. Subject area: transportation economics. 
Transportation Research Record 511, 44 pp., $2.20. 


Pavement Design and Management Systems 

8 reports. Subject areas: pavement design; pavement 
performance; bituminous materials and mixes; construc- 
tion; maintenance, general; mechanics (earth mass). 
Transportation Research Record 512, 73 pp., $3.40. 


Demand-Responsive Transportation 
Subject area: urban transportation systems. Special 
Report 147, 91 pp., $4. 


Innovations in Construction and Maintenance of 
Transportation Facilities 

Subject areas: transportation economics; pavement 
design; pavement performance; bituminous materials and 


To order Transportation Research Board publications, 
check the appropriate box below and circle the number. 
If you wish to receive a copy of the Board’s current pub- 
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LJ Transportation Research Record: 496 497 
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mixes; cement and concrete; construction; general mat 
rials; mineral aggregates; maintenance, general; construc 
tion and maintenance equipment; foundations (soils); — 
mechanics (earth mass). Special Report 148, 175 pp., 
$7.40. 


Behavioral Demand Modeling and Valuation of 
Travel Time 

Subject areas: traffic measurements; urban transpor- 
tation systems. Special Report 149, 234 pp., $8. 


Multidisciplinary Education in Transportation 
Subject area: urban transportation administration. 
Special Report 150, 58 pp., $2.60. 


NEW NCHRP PUBLICATIONS 


Bridge Rail Design: Factors, Trends, and Guidelines 

Subject areas: highway design; bridge design; high- 
way safety. National Cooperative Highway Research 
Program Report 149, 49 pp., $4. 


Effect of Curb Geometry and Location on Vehicle 
Behavior 

Subject areas: highway design; highway safety. 
National Cooperative Highway Research Program Repor 
150, 88 pp., $4.80. 


lications catalog, check the first box. Mail the coupon 
to Transportation Research Board, 2101 Constitution 
Avenue N.W., Washington, D.C. 20418. 
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THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is nota 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


